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REPAIRING A FOUNDATION. 
An interesting piece of engineering work has been re- 
cently completed at the Columbia Elevator, Provi- 
dence, R. I. It consisted inconstructinganewfounda- 
tion wall under a large, substantial brick building, with- 
out seriously disorganizing its internal arrangement, 
and without great expense. The building consists of a 
brick storehouse and, separated by a brick wall, a 
wooden granary (slated), with the two lower stories, 
which are used for milling purposes, built of brick. 
Serious cracks had occurred in the brick walls in the 
north and east sides of the building, containing the 
milling and granary departments which made it evi- 
dent that steps should be taken to prevent the struc- 
ture from falling about the ears of the occupants. 
Upon examination it was found that the ground where 
the building was erected, and which formerly was a low 



marsh, was so springy and soft that the wash from the 
steamers constantly coming into an adjoining slip, and 
the movement of the tides, had affected the stability of 
the piles upon which the foundation wall had been 
erected. The dredging carried on in the harbor had also 
added its share of the work of destruction. The piles 
were pushed out under the thrust caused by the weight 
of the building, and, not having any backing at the 
top to hold them, cracks large enough to receive the 
doubled fist had appeared in the brick walls. 

The work of reconstruction was put in the hands of 
Mr. J. Herbert Shedd, C.E., and the general plan de- 
cided upon was the laying of a concrete bed under the 
wall, and its subsequent rebuilding while the structure 
was temporarily sustained on beams and jack screws. 
The first steps taken were the building of a bulkhead 
almost parallel with the north wall, of sheet piling, 



made up of sticks of Southern pine, 8 inches thick by 
12 or 14 inches wide, and about 80 feetin length. Each 
stick was grooved to receive a 2 inch spline, and, in order 
to drive each pile as close as possible to its neighbor, 
the side next to the adjoining pile was beveled, thus 
assuring its close contact. The spline was driven after 
each pile, serving as a guide for the next, and render- 
ing the wall more solid and tight. The piles were 
held while being driven by two stringers, which were 
used as guides. Both the hydraulic system and the 
steam hammer were employed in driving the piles. As 
may be seen by examining the plan, the piling was 
turned in at each end to prevent the inflow of water at 
these points. 

In order to tie the bulkhead firmly in position, 3 inch 
iron bolts were passed through the north and the inner 
(Continued on page 194.) 
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THE BELL TELEPHONE CASES DECIDED-THE PATENT 
SUSTAINED. 

The judgment of the Supreme Court in the long de- 
layed telephone cases was delivered March 19. The fol- 
lowing were the cases : 



U. S. C. C. 

Mass. 



Amos E. Dolbear et al., Appellants, 

vs. 
The American Bell Telephone Co. 

The Molecular Telephone Co. et al., ) TT S C C 

vs. Appellants, y „ "j?" i^' ii° 

The American Bell Telephone Co. et al. \ a - "' "• *• 
[Cross appeal in the same case.] 

The Clay Commercial Telephone Co. etal. ) p g r. q 

The American Bell Telephone Co. et al. ) K D- Pa " 
The People's Telephone Co. et al., ) tt a p p 

vs. Appellants, > a n w v 

The American Bell Telephone Co. et al. )»•*>. n. 1. 

The Overland Telephone Co. etal., ) n S C r 

VS. Appellants, )■ H u v?" ^' ^ 

The American Bell Telephone Co. et al. ) °" "• ■ w " Xl 

The opinion was written by the late Chief Justice 
Waite. We make the following abstracts : 

" The important question which meets us at the out- 
set in each of these cases is as to the scope of the fifth 
claim of Bell's patent of March 7, 1876, which is as fol- 
lows : 

" ' The method of and apparatus for transmitting vo- 
cal or other sounds telegraphically, as herein described, 
by causing electrical undulations similar in form to the 
vibrations of the air accompanying the said vocal or 
other sounds, substantially as set forth.' 

"It is contended that this embraces the art of trans- 
ferring to or impressing upon a current of electricity 
the vibrations of air produced by the human voice in 
articulate speech, in such a way that the speech will be 
carried to and received by a listener at a distance on 
the line of the current. Articulate speech is not men- 
tioned by name in the patent. The invention as de- 
scribed consists in the employment of a vibratory or 
undulatory current of electricity, in contradistinction 
to a merely intermittent or pulsatory current, and of a 
method of and apparatus for producing electrical un- 
dulations upon the line wire. 

"A pulsatory current is described as one caused by 
sudden or instantaneous changes of intensity, and an 
electrical undulation as the result of gradual changes of 
intensity, exactly analogous to the changes in the dens- 
ity of air occasioned by simple pendulous vibrations. 

" Among the uses to which this art may be put is 
said to be the telegraphic transmission of noises or 
sounds of any kind ; and it is also said that the undu- 
latory current, when created in the way pointed out, 
will produce through the receiver at the receiving end 
of the line a similar sound to that uttered into the 
transmitter at the transmitting end. One of the means 
of imparting the necessary vibrations to the transmit- 
ter to produce the undulations may be the human 
voice. Articulate speech is certainly included in this 
description, for it is an uttered sound produced by the 
human voice." 

" In this art, or, what is the same thing under the pa- 
tent law, this process, this way of transmitting speech, 
electricity, one of the forces of nature, is employed ;but 
electricity left to itself 'will not do what is 'wanted. 
The art consists in so controlling the force as to make 
it accomplish the purpose. 

" It had long been believed that if the vibrations of 
air caused by the voice in speaking could be reproduced 
at a distance by means of electricity, the speech itself 
■would be reproduced and understood. How to do it 
was the question. Bell discovered that it could be done 
by gradually changing the intensity of a continuous 
electrical current, so as to make it correspond exactly to 
the changes in the density of the air caused by the voice. 
This was his art. He then devised a way in which these 
changes of intensity could be made and speech actually 
transmitted. Thus his art was put in a condition for 
practical use. In doing this, both discovery and inven- 
tion, in the popular sense of those terms, were involved — 
discovery in finding the art, and invention in devising 
means of making it useful ; and for such discovery and 
such invention the law has given the discoverer'and in- 
ventor the right to a patent— as discoverer for the use- 
ful art, process, and method of doing the thing he has 
found, and as inventor for the means he has devised to 
make the discovery one of actual value. Other in- 
ventors may compete with him for the ways of giving 
effect to the discovery, but the new art he has found 
will belong to him and those claiming under him, dur- 
ing the life of his patent. If another discovers a dif- 
ferent art or method of doing the same thing, . reduces 
it to practical use, and gets a patent for his discovery, 
the new discovery will be the property of the new dis- 
coverer, and thereafter the two will be permitted to 
operate, each in his own way, without interference by 
the other. The only question between them will be 
whether the second discovery is in fact different from 
the first. 

" A patent for the art does not necessarily involve a 
patent for the particular means employed for using it. 
Indeed, the mention of any means in the specification 
or descriptive portion of the patent is only necessary 
to show that the art can be used ; for it is only useful 



arts, arts 'which may be used to advantage, that can b€ 
made the subject of a patent. The language of the 
statute is : 

" ' Any person who has invented or discovered any 
new or useful art, machine, manufacture or composition 
of matter may obtain a patent.' " 

" What Bell claims is the art of creating changes of 
intensity in a continuous current of electricity exactly 
corresponding to the changes of density in the air 
caused by the vibrations which accompany vocal or 
other sounds, and of the use of the electric condition 
that is thus created for sending and receiving articulate 
speech telegraphically. For that, among other things, 
the patent of 1876 was, in our opinion, issued, and the 
point to be decided is whether as such a patent it can 
be sustained.'' 

" An effort was made in the argument to confine the 
patent to the magneto instrument, and such modes of 
creating electrical undulations as could be produced 
by this form of apparatus, the position being that such 
an apparatus necessarily employed a closed circuit in- 
capable of being opened, and a continuous current in- 
capable of being intermittent. But this argument 
ignores the fact that the claim is, first, for the process, 
and, second, for the apparatus. It is to be read as, 
first, a claim for the method of transmitting vocal or 
other sounds telegraphically, as herein described, by 
causing electrical undulations similar in form to the 
vibrations of air accompanying the vocal or other 
sounds, substantially as set forth, and, second, for an 
apparatus for transmitting vocal or other sounds tele- 
graphically as herein described, by causing electrical 
undulations, substantially as set forth. 

" The method ' as herein described ' is to cause gradual 
changes in the intensity of the electrical current used 
as the medium of transmission, which shall be exactly 
analogous to the changes in the density of the air oc- 
casioned by the peculiarities in the shapes of the un- 
dulations produced in speech, in the manner substan- 
tially as set forth, that is to say, by the vibration or 
motion of bodies capable of inductive action, or by the 
vibration of the conducting wire itself in the neighbor- 
hood of such bodies, 'which is the magneto method, or 
by alternately increasing and diminishing the resist- 
ance of the circuit, or by alternately increasing and di- 
minishing the power of the battery, which is the va- 
riable resistance method. This is the process which 
has been patented, and it may be operated in either 
of the ways specified. The circuit must be kept closed 
to be used successfully, but this does not necessarily 
imply that it must be so constructed or so operated 
upon as to be incapable of being opened. If opened, 
it will fail to act for the timo being, and the process 
will be interrupted, but there is nothing in the patent 
which requires it to be operated by instruments which 
are incapable of make and break. The apparatus, ' as 
herein described,' which is included in the claim, is un- 
doubtedly one in which the electro magnet is employed, 
constructed substantially as set forth in the specifica- 
tion. The one acting on the variable resistance mode 
is not described, further than to say that the vibration 
of the conducting wire in mercury or other liquid in- 
cluded in the circuit occasions undulations in the 
current, and no very specific directions are given as 
to the manner in 'which it must be constructed. The 
patent is both for the magneto and variable resistance 
methods, and particularly for the magneto apparatus 
which is described or its equivalent. There is no pat- 
ent for any variable resistance apparatus. 

"It is undoubtedly true that when Bell got his pat- 
ent, he thought the magneto method was the best. In- 
deed, he said in express terms he preferred it. But 
that does not exclude the use of the other, if it turns 
out to be the most desirable way of using the process 
under any circumstances. Both forms of apparatus 
operate on a closed circuit by a gradual change of in- 
tensity, and not by alternately making and breaking 
the circuit or by sudden and instantaneous changes, 
and they each require to be so adjusted as to prevent 
interruptions. If they break, it is a fault, and the pro- 
cess stops until the connection is restored." 

" We coino now to consider the alleged anticipation 
of Philipp Reis ; and here it is to be always kept in 
mind that the question is not whether the apparatus 
devised by Reis to give effect to his theory can be made 
with our present knowledge to transmit speech, but 
whether Reis had in his time found out a way of using 
it successfully for that purpose, not as to the charactei 
of the apparatus, but as to the mode of treating the 
current of electricity on 'which the apparatus is to act, 
so as to make that current a medium for receiving vi- 
brations of air created by the human voice in articulate 
speech at one place, and in effect delivering them at 
the ear of the listener in another place. Bell's patent 
is not alone for the particular apparatus that he de- 
scribes, but for the process that apparatus was designed 
to put into use. His patent would be just as good if 
he had actually used the Reis apparatus in developing 
the process for which it was granted. That Reis knew 
what had to be accomplished in order to transmit 
speech by electricity is very apparent, for in his first 
paper he said : 

" ' Since it is possible to produce anywhere or in any 
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manner vibrations whose curves shall be the same as 
those of any given tone or combination of tones, we 
shall receive the same impression as that tone or com- 
bination of tones would have produced on us.' " 

" Reis discovered how to reproduce musical tones, 
but he did no more. He could sing through his tele- 
phone, but he could not talk. From the beginning to 
the end he has conceded this. In his first paper he 
said : 

" ' Hitherto it has not been possible to produce the 
tones of human speech with a distinctness sufficient for 
everyone. The consonants are for the most part re- 
produced pretty distinctly, but the vowels as yet not 
in an equal degree. The cause of this I will attempt 
to explain.' 
"And again : 

" ' I have succeeded in constructing an apparatus 
with which I am enabled to reproduce the tones of va- 
rious instruments, and even to a certain extent the 
human voice.' ' 

"None of the many writers whose papers are found 
in the records claim more than this for Reis or his dis- 
covery." 

"We have not had our attention called to a single 
item of evidence which tends in any way to show that 
Reis, or any one who wrote about him, had in his mind 
anything else than that the intermittent current caused 
by the opening and closing of the circuit could be used 
to do what was wanted. No one seems to have thought 
that there could be any other way. All recognized the 
fact that the minor differences in the original vibra- 
^tisJss bad not been satisfactorily reproduced, but 
they attributed it to the imperfect mechanism of the 
apparatus used rather than to any fault in the prin- 
ciple on which the operation was made to depend. 

" It was left for Bell to discover that the failure 
was due, not to workmanship, but to the principle 
which was adopted as the basis of what was to be 
done. He found that what he called the intermittent 
current, one caused by alternately opening and closing 
the circuit, could not be made, under any circum- 
stances, to reproduce the delicate forms of the air 
vibrations caused by the human voice in articulate 
speech, but that the true way was to operate on an un- 
broken current, by increasing and diminishing its in- 
tensity. This he called a vibratory or undulatory 
current, not because the current was supposed to actu- 
ally take that form, but because that language ex- 
pressed with sufficient accuracy his idea of a current 
which was subjected to gradual changes of intensity, 
exactly analogous to the changes of density in the air 
occasioned by its vibrations. Such was his discovery, 
and it was new. Reis never thought of it, and he 
failed to transmit speech telegraphically. Bell did, 
and he succeeded. Under such circumstances, it is im- 
possible to hold that what Reis did was an anticipation 
of the discoveries of Bell. To follow Reis is to fail, 
but to follow Bell is to succeed. The difference be- 
tween the two is just the difference between failure 
and success. If Reis had kept on, he might have found 
out the way to succeed, but he stopped and failed. 
Bell took up the work and carried it on to a successful 
issue. " 

The other alleged anticipations of Bell's invention 
are then discussed, including those of Van der Weyde, 
McDonough, Varley, and Drawbaugh, all of which are 
dismissed as untenable. The decision is sustained by 
four of the judges, while three of them dissent, be- 
lieving Drawbaugh to be the prior inventor. 

At the conclusion of the reading of the opinion of the 
court, Mr. Justice Bradley said that: "Mr. Justice 
Field, Mr. Justice Harlan, and myself are not able to 
concur with the other members of the court in the 
result which has been reached. The point on which 
we dissent is the question of Drawbaugh's invention. 
We think that Drawbaugh did anticipate the invention 
of Mr. Bell. We think that the evidence to that point 
is so overwhelming, both with regard to the number 
and character of the witnesses, that it cannot be over- 
come. Of course, it is a question of fact depending 
upon the weight of the evidence, and involves no ques- 
tion of law, and therefore it is a matter that does not 
require much observation on the part of those who dis- 
sent from the opinion, which is very ably drawn, and 
undoubtedly presents the whole case with great force. 
But on this point we cannot concur in the views of the 
court. We think that Drawbaugh did have an instru- 
ment in his shop as early as 1869 which used the vari- 
able resistance instrumentality in transmitting articu- 
late speech to a distance, by means of electricity, and 
was distinctly heard and understood. That is the 
whole invention, so far as variable resistance is con- 
cerned. 

" We also think that as early as 1871 he did produce 
an instrument employing the magneto-electric instru- 
mentality altogether, substantially the same as that 
which is claimed in Mr. Bell's patent. In the one case, 
with regard to the variable resistance principle, over 
seventy witnesses were produced. The evidence of 
some of them may have been shaken with regard to 
the time that they had in mind ; but the evidence of 
the great majority of them is not shaken at all. They 
were mostly plain people of the country, but„they heard 



the words, and that is a matter that they could not be 
mistaken about. It did not require science nor litera- 
ture nor refinement to understand that. 

" In regard to the [other instrument, some forty or 
fifty witnesses were produced who saw it. Many of 
them heard the language produced through it, and 
a number of witnesses who did not hear the lan- 
guage produced through these instruments saw 
them or heard them talked about, so as to fix the time 
that they were in existence, and it seems to us that on 
this subject of time and of result there is such a cloud 
of witnesses that it is impossible not to give credence 
to them. There is no doubt that Mr. Bell's merits are 
very great in appreciating the importance of the dis- 
covery, and in bringing it before the public in such a 
manner as to make it appear to be what it is, one of 
the most important discoveries of the century. He 
was a man whose professional experience and whose 
scientific attainments enabled him to see at a glance 
the importance of it. Drawbaugh was a different sort 
of man. He did not see it. Had he done so, he 
would have taken measures to interest persons with him 
in it, and have brought it out. He was a mechanic, a 
plain mechanic, somewhat better instructed, perhaps, 
than most ordinary mechanics, a man of more reading, 
a man of more intelligence. But he looked upon what 
he made more as a curiosity than a matter of specula- 
tion, a matter of financial importance or of importance 
to the public. This is the way we view his condition 
of mind in regard to it, and explain why he had not 
taken more pains to bring it forward to the notice of 
the public. It is the tendency of the human mind to 
attach importance to the results and inventions of those 
who have achieved eminence. Watt was the idol of the 
British nation, from the time of his first invention of 
the steam engine until the day of his death, and until 
the present time ; and everything that was invented 
about the steam engine was attributed to him. It was 
the glory of England, the glory of Watt, and of course 
every patriotic British subject would hoot at anything 
it was claimed Watt did not invent, or attribute it to 
him. That is a principle of the human mind on which 
we think a great deal may be explained with regard to 
the feeling toward this important service which Mr. 
Bell has rendered with regard to this invention. The 
plain mechanic of Pennsylvania is of no account. The 
scientific and illustrious — for he is illustrious — Mr. Bell, 
it cannot be but that he did invent this thing ! And 
yet if Mr. Bell on the 14th day of January (I think it 
was) or February, when he applied for his patent at 
the Patent Office, had had in his laboratory the things 
that Drawbaugh had, he would have been filled with 
an excitement far exceeding that which has animated 
the great inventors of the world when they made the 
discoveries they have made, and he would have ex- 
claimed : ' Eureka ! Eureka !' He would have ap- 
preciated it, if Drawbaugh did not. 

" What had he when he applied for his patent ? On 
the 10th of June, 1875, they thought they heard some- 
thing, but were not sure ; but he knew the principle, 
and he patented it. Up to the time of making his ap- 
plication for a patent they had not succeeded in pro- 
ducing intelligible speech, more than a word or two ; 
perhaps a word or two. If Bell had done at that time 
as much as Drawbaugh had done, according to the evi- 
dence, he would have had no hesitation in claiming the 
greatest discovery that the world has seen in the 
present century. 

" This is an outline of the views which we have on 
this subject. We have nothing to say depreciatory of 
Mr. Bell at all, for he has real merits ; but we think 
that this obscure mechanic did do the thing, and that 
he is entitled to the merit of being the first inventor. 

" We will take an opportunity within a few days to 
write a further statement and file it." 



CHIEF JUSTICE WAITE. 
At six o'clock on the morning of March 23 oc- 
curred the death of Judge Morrison Remich Waite, 
the Chief Justice of the Supreme Court of the United 
States, and the seventh incumbent of that dignity. 
He was born in Lyme, Conn., November 29, 1816. In 
1837 he graduated from Tale College and took up the 
study of law. He settled in Maumee City, Ohio, and 
there practiced his profession. In 1849 he was a mem- 
ber of the State legislature. A year later, he moved to 
Toledo. He was acquiring mueh influence in the po- 
litical life of the day, and declined many offers of nomi- 
nations to Congress, and refused also a seat on the 
bench of the State of Ohio Supreme Court. In 1871-72 
he was one of the counsel for the United States before 
the Geneva Arbitration Tribunal. In 1873 he pre- 
sided over the Constitutional Convention of his 
adopted State. On January 21, 1874, he received his ap- 
pointment as Chief Justice of the United States, and 
has since devoted himself entirely to the duties of that 
position. He had written the decision in the telephone 
cases. Although far from well, he insisted upon at- 
tending the session of the court on March 19, when it 
was read. Judge Blatchf ord performed this duty, 
owing to the illness of the Chief Justice. As soon as 
possible after the reading, he drove home, and since 



then never rallied. Owing to his position, many ad> 
journments of the courts throughout the country were 

taken. 
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Electricity In the Hotel Ponce de Leon, 
St. Augustine. 

Mr. H. M. Flagler has, in his famous hotel, the 
largest isolated plant for supplying electricity in 
this country, or, in fact, in the world. 

It consists of four Babcock & Wilcox multitubu- 
lar boilers, each of which has a nominal rating of 107 
horse power ; four Armington & Sims engines, three 
of 60 horse power and one of 125. 

Each of the 60 horse power engines drives an Edison 
dynamo of the latest type, having a capacity of .640 six- 
teen-candle lights. The other engine drives two ma- 
chines of the No. 16 type. The rating given is nomi- 
nal, as the plant admits of an increase in power of 25 
per cent over and above the rating. 

It is doubtful if there exists another electric light 
plant with so perfect a system of control and regula- 
tion. 

Each dynamo has its own regulator, which controls 
the amount of electricity produced, and indicators 
showing the volume and pressure of the electricity. 

The machines are all connected to heavy bars of flat 
copper, termed " omnibus wires," with which, by a 
switch in the headboard of the machines, they may in- 
stantly be connected or disconnected. To the "omni- 
bus wires " are connected a series of heavy copper 
cables, called "feeders," which pass to the most im- 
portant centers of lighting in the hotels Ponce de 
Leon and Alcazar. No lamps are directly connected to 
these " feeders," but they carry the current to the local 
distributing points, from which a large number of 
smaller wires, " mains," lead the electricity to the " ser- 
vices." These in turn conduct it directly to the lamps 
in the buildings. 

Danger from fire by this system — the Edison — is re- 
duced practically to nil. At the junction points of the 
"'bus wires," "feeders," and "mains," are inserted 
fuses, composed of an alloy of lead and tin, which vo- 
latilizes at a temperature of 400°. If, by any accident, 
the copper wires conducting the electric current 
should come in contact with each other, before the 
temperature of the copper could be raised sufficiently 
to set fire to any inflammable substance in proximity 
to it, the safety fuse would vaporize and open the cir- 
cuit. As soon as the trouble had been rectified, a fresh 
fusible plug would be inserted, and the current re- 
established in this circuit. 

Nor is there any danger to human life from coming 
into contact with the wires or machinery of the sys- 
tem. The pressure is only of about 100 volts, which 
any child can receive with impunity. 

This plant supplies all the lights used in the hotels 
Ponce de Leon and Alcazar — in all about 5,500 incan- 
descent lamps. 

Apropos of this subject, it will perhaps be of inter- 
est to mention an experiment which Mr. Flagler has 
been trying, in connection with the great artesian well 
which was, a few months ago, opened on the hotel 
grounds. 

Directly over the well, which throws a solid column 
of water, 12 inches in diameter, 35 feet into the air, a 
huge turbine wheel has been placed. Bolted direct to 
the shaft of this wheel is an Edison dynamo, capable of 
supplying 375 sixteen-candle lamps. Several hundred 
Edison incandescent lamps have been placed on the 
walls of the building over the well, and together with 
the indicating and regulating apparatus connected 
with the dynamo. The trials in generating electricity 
by this way by power derived directly from the earth 
have proved eminently satisfactory, as far as the steadi- 
ness and constancy of the light are concerned ; but the 
power secured has not been so great as was at first an- 
ticipated. This, in great measure, is due to the method 
in which the stand pipe is connected with the turbine, 
and to the arrangement of the paddles in the wheel, 
which allows a great deal of water to pass by. Changes 
are now being made which will obviate these troubles, 
and it is expected that when these are completed, the 
steam plant can be shut down late in the evening and 
not started again until early the following evening, the 
hydraulic plant furnishing all power necessary for sup- 
plying light in the interim. 

Hydraulic experts throughout the country have con- 
demned this scheme as impracticable, and have doubted 
the constancy of the flow of water from the artesian. 
This, however, has not in three months perceptibly di- 
minished. The experiment is interesting, as being the 
first case on record where natural water power for driv- 
ing machinery has been derived directly from the earth. 
It has been conducted under the supervision of Messrs. 
Wm. Kennish, an expert in hydraulics, and W. J. Ham- 
mer, of Boston, an electrical expert connected with the 
Edison Electric Light Co., and who is in charge of the 
entire department of lighting at the Ponce de Leon. 
H. Bradford Rockwood. 
St. Augustine, Fla., March 13, 1888. 
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Forty-thrbe of Iowa's many schoolhouses are built 
of loss. 
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BEPAIBING A FOUNDATION. 

(Continued from first page.) 
walls at intervals of 16 feet, thus binding the piling 
firmly in place. At the east end, where the thrust was 
greatest, a supplementary bolt was used, which passed 
through the entire building to the south wall, thus 
bringing the strain equally on the whole building. 

After a piece of the sheeting was finished, concrete 
(I part hydraulic cement, 2 parts of sand, and 3 parts 
of gravel) was run in between it and the foundation 
wall. This filled the larger cavities, and, forming a 
wall with the sheeting, made a watertight bulkhead. 
A trench was dug on the inner side of the foundation 
wall to enable a 20 foot 4 inch pipe to be sunk, through 
which cement was to be forced to supplement the work 
that was not completed on the outside. 

In order to procure enough head to force the cement 
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through the pipe, the concrete, consisting of 1 part 
hydraulic cement and 1 part of sand, was mixed on 
the fourth floor of the building, at which elevation it 
was fed into a hose which connected the receiving tank 
with the pipe in the trench below. This pipe had a 
head with a hose coupling on the top, and a valve to 
be opened to relieve undue pressure. Enough water 
was used in sinking to keep the head free of mud. As 
the concrete was forced out of the pipe, it spread out, 
filling the mud cavities under and about the wall, and 
setting about the old piles, driving the light mud and 
sand ahead of it, and gradually taking its place. As 
the cement was very heavy and sank under the pres- 
sure, the lighter materials were forced to the surface, 
where they could be easily removed. When the space 
about the bottom of the pipe became filled enough to 
stop the flow, the hose was filled with clear water to 
the top, and allowed to stand. Sometimes, however, 
the pressure would break out in a new channel, and 
then filling would be carried on again. After the con- 
crete had thoroughly set, the pipe would be lifted and 
the concrete would begin to flow again. The work was 
carried on in this way until the concrete had been 
filled in to the required height, when the pipe would 
be removed and the cavity filled in from the surface 
with grout. It was necessary to have the line from the 
barrel to the pipe as straight as possible, with no sud- 
den bends or sags for the material to collect in, as it 
sets very quickly under pressure. During early stages 
of the work, the sag of the hose when the pipe was 
partially drawn up as the filling progressed caused 
great inconvenience, but this was remedied by swing- 
ing the receiving tank and its platform so that it 




story of the building, was taken down, as far as the 
level of mean high water, and the foundation and wall 
above were then rebuilt on the new and solid bed. 



A New Chloride of Gold. 

Some years ago a new chloride of gold was discovered 
by Professor Thomseu, but as his results could not be 
obtained by other chemists, who did not follow his 
method of production in its entirety, it has been as- 
sumed to be a non-proved discovery. Lately, however, 
by improved methods, he has completely demonstrated 
the existence of the new chloride. The process is very 
simple, and the result beyond dispute. All that is re- 
quired is gold in a fine state of division and a supply of 
chlorine gas. He took fifty grammes of finely divided 
gold, obtained by precipitation of the trichloride with 
sulphurous acid, and thoroughly washed, and dried to 
the consistency of thick mud, was placed in a weighed 
glass tube, a rapid stream of the gas was passed under 
suitable conditions, and the gold end of the tube 
slightly heated. Being kept afterward covered with 
cotton wool, enough of heat was supplied by the pro- 
cess of decomposition to continue that initiated from 
external sources, and in half an hour the action was 
completed. The operation was repeated several times 
with identical results, thus establishing the fixed 
character of the new salt, whose formula is AuaCU. — 
Br. Jour. Photo. 



AN IMPEOVED KNAPSACK. 

An invention designed to improve and simplify the 
form of pack it is necessary for soldiers to carry, and to 
render the equipment adjustable to all sizes and forms 
of men, is illustrated herewith, and has been patented 
by Col. Henry C. Merriam, of the 7th Infantry, U. S. A., 
headquarters at present at Fort Laramie, Wyoming. 
The pack is formed upon a rectangular iron frame, its 
vertical arms being slightly curved, so that when the 




MESSIAH'S KNAPSACK. 

pack is slung to place, its inner face will approximate 
the contour of the wearer's back. The pack is supported 
by side braces stepped in sockets carried by the forward 
ends of a hip strap, whereby the weight is thrown di- 
rectly upon the strong bones of the hips, thus relieving 
the shoulders and the spinal column from strain, and 
preventing pressure upon the shoulder blades. With 
this form of pack the shoulders and arms are left en- 
tirely free for action, and, the cross belts being done 
away with, the coat of the wearer may be thrown open 
without deranging the equipment. This pack has 
been tested at several stations of the army and the 
marine corps with eminently satisfactory results, it 
being found that the men can therewith carry a con- 
siderably increased quantity of clothing, etc., and with 
greater ease than is possible with the ordinary form of 
knapsack. Samples of the improved equipment have 
also been placed^on trial in European armies, and the 
reports thuasfifr are said to be equally favorable. 




could be raised and lowered as required. Only the best 
quality of hose could stand the wear and tear and the 
weight of the material when the pipe became clogged. 
It was found convenient to use short pieces of irregu- 
lar length, which rendered it easy of repair. The pipe 
was sunk at intervals of about eight feet, about twenty 
feet behind the place where the driving was going on. 
After the concrete hardened, the work of repair be- 
came similar to that usually followed in building new 
foundations under old houses, which has been often 
described in these pages. Beams with jack screws 
under them were erected upon the concrete and the 
piling, and these were made to carry the weight of the 
building, when the wall, as well as that of the lower 



Great Waterfalls, 

According to a recent calculation, the highest water-' 
falls in the world are the three Krimbs Falls in the 
Upper Prinzgau ; these falls have a total height of 1,148 
ft. The three falls next in height are found in Scandi- 
navia—the Verme Fobs, in Romsdal, 984 ft. ; the Vettis 
F<>bs, on the Sogne Fjord, 853 ft.; the Rjuken Foss, in 
Thelemarken, 804 ft. With a decrease in heightof 213 
ft., the three Velino Falls, 591 ft., near Zerni (the birth- 
place of Tacitus), follow next in order, and they are 
succeeded by the three Tessa Falls, in the Val For- 
mazza, 541 ft. The Gastein Falls, in the Gastein Val- 
ley, 469 ft., rank between the Skjaggedal Foss, in the 
Hardanger Fjord, 424 ft., and the Boring Foss, in the 
same fjord. If the width of the falls is taken into con- 
sideration, the most imposing are those of the Victoria 
Falls of the Zambesi, which are 394 ft. .high, with a 
width of 8,200 ft. A long way behind these falls come 
the Niagara Falls, 177 ft. high and 1,968 ft. wide. 



AN IMPEOVED EAILEOAD SWITCH. 
An invention providing a railroad switch of less 
length than switches now in use, thereby reducing fric- 
tion, and also enabling the placing of more tracks on a 
given parallel space than can be done under the pres- 
ent system of switch construction, has been patented 
by Mr. Isaac M. Brown, of Columbus, Ind., and is illus- 
trated herewith. Sections of three feet long each are 
cut from the main track rails and securely bolted to 
the upper portion of V-shaped slides or center rests, the 
ends of these sections resting on chairs on each side of 




THE ISAAC M. BBOWN TABLE SWITCH. 

the center rests, and one section being inside and the 
other outside of a throw rail. When a train or car is 
to be thrown from the main track to the switch track, 
the switch is drawn back or forced forward by the 
" throw " at the side. A pivot on the upper surface of 
each of the sliding center rests passes loosely into a 
drilled hole on the under side of each of the throw rails, 
thus permitting the throw rails to be adjusted to the 
right or left, as may be desired, the ends of the throw 
rails being connected by rods with the "throw." The 
eliding center rests and their lower sections, as shown 
in Fig. 2, have checks or stops, whereby the distance to 
which the switch is to be moved is regulated. 

The switch yard shown represents the long street 
switch, as now in use in all yards. Yet only three full 
tracks and two fractions are represented. The first con- 
tains room for 9 cars, the next three 11 cars each, and 
the last 7 cars, thus giving storage for 49 cars. It m 
claimed that by the use of the Isaac M. Brown improved 
switch one or more additional full t"acks can be put 
upon the same space. The switches are numbered from 
1 to 5, and when a freight comes in it is thrown upon 
the switch track and run to the right of the yard and 
cut in sections between streets and alleys. This gives a 
free passage, as but one section is taken out at a time, 
and the switching is done in front of the yard, thus sav- 
ing the wear and tear which occurs in moving a heavy 
train back and forth to throw a car out here and there. 
The cars designed for the first station are placed in num- 
ber 1, and so on to number 4, while number 5 will 
contain the cars belonging beyond the run. When thus 
placed in the pockets, the cars in number 5 are moved 
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THE SWITCH YARD. 



out and run down upon the switch track. Then num- 
4, and so on to number 1, leaving them in sections, as 
in the first place, until the train is ready to move out. 
A train thus managed forms but little obstruction in 
town or city, the facilities for storage being materially 
increased on account of the short space occupied by 
the switch. This plan also leaves the main track en- 
tirely unobstructed. Track " A,'' as represented in the 
plan of yard, illustrates the utilizing of both sides of a 
track by four different turnouts, indifferent directions, 
by putting in two of these improved switches, with the 
throw on opposite sides. 
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AN IHFBOTED EXTENSION GAUGE. 
A gauge which is simple and durable in construction, 
and very easily adjustable for measurement, being es- 
pecially adapted for machinists' use in planing and 
turning, is illustrated herewith, and has been patented 
by Messrs. Fredrick J. Brown and Daniel H. James, of 
Meadow Brook, Pa. In a 
base cylinder is held to slide 
a scale-graduated plunger col- 
umn, having a groove run- 
ning parallel with the gradu- 
ations, and in this groove a 
loosely fitting block is held in 
a recess in the base cylinder 
between ears or lugs. Between 
these ears is a cam lever turn- 
ing on trunnions having their 
bearing in the ears, the cam 
operating against the outer 

face of the block to press it EXTENSION GAUGE OF 
into the groove, whereby the BEOWN ft JAHES. 
plunger column is held in 

place at the length or height desired, as indicated by 
the graduations, when a measurement is to be made. 
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Progress of tbe Ingersoll Rock Drill Company. 

The foreign trade of the Ingersoll Rock Drill Com- 
pany, of this city, is increasing. Recent orders re- 
ceived were for a complete air compressor plant for 
driving the Ingersoll power drills at the mines of the 
Devala-Moyar Gold Mining Company, India, and for 
the Zancudo mines, United States of Colombia, Central 
America, a complete plant of duplex air compressor 
and Ingersoll drills, to be operated by water power, the 
Ingersoll company furnishing everything between the 
water power and the mines, has been ordered. This 
machinery is to be transported over 100 miles on 
rough roads on mule back, and is made in sections, no 
piece exceeding 300 pounds in weight. A complete 
plant, consisting of air compressors, power drills, 
etc., has been shipped to the Saint Raphael mines, in 
Zacatecas, Mexico. Under the present management, 
the business of the Ingersoll company has been largely 
increased in all directions, and complete equipments 
of all sorts of mining, tunneling, and quarrying ma- 
chinery of the most improved patterns are furnished 
by the company. 



NEW SIXTEEN INCH SWING ENGINE LATHE. 

We illustrate the new standard pattern, as made by 
the Putnam Machine Company, Fitch burg, Mass. 

■it is a modernized lathe of symmetrical and attrac- 
tive outline, embracing in its construction advanced 
ideas and improvements. 

Driving cone has five shifts for a wide belt. Head- 
stock gears are powerful, speeds are proportioned to 
give velocities in uniform progression. Live spindle is 
made from a high grade of crucible steel, is massive. 
Journals are ground by a special process to secure ro- 
tundity and accuracy. Spindle boxes (patented) are 
interchangeable and easily duplicated, are made from 
one piece of anti-friction metal, are susceptible of ac- 
curate and easy adjustment, and preserve the original 
alignment of the live and dead centers. 

Tail stock has large spindle, broad base, set-over 
device, tool shelf, and a patent cam screw binder which 
is not equaled for quickness and efficiency. 

Carriage is elevated by back screw, with ball and 
socket joint, has an unusual area of wearing surface on 
the " ways," and is improved by its new construction, 
giving increased rigidity, and lessens the annoyance 
from chips, etc. Compound rest furnished when ordered. 

Feed table is advocated for its versatility and en- 
durance, is of ample power, and responds quickly to 
the operator, its action for either cross or lateral feeds 
being smooth, even, and without shock or jar; its 
range of feed is unequaled, the extra coarse surfacing 
feed being a new feature. 

Bed is remarkably free from distortion by shrinkage 
incident to improper distribution of met- 
al, and is designed to impart strength and 
resist vibration, deflection, and torsional 
strains ; is braced by a central truss or 
" backbone," cast solid to the ends, and 
connected at intervals by cross ties. The 
" ways " are large, of desirable form, and 
essentially improved by having the one 
supporting the front of the carriage at a 
more obtuse angle than the rear one (pa- 
tented). 

Screw works are strong, constructed in 
the most approved manner, and by recent 
improvements the range is largely in- 
creased for cutting screws, worms, etc., 
of coarse pitch ; are independent of the 
feed motions ; leading screw (steel) is 
placed on back side of lathe bed, while 
the screw nut is operated from the front 
in connection with a safety stop which 
obviates breakage by engaging the screw 
works and feed motion at same time. 

Lathe is furnished with countershaft, 
large and small face plates, open adjust- 



able three-jawed back rest, with lever handle lock nut, 
traverse rest and wrenches. Abrasive surfaces are 
seated by hand scraping, and motive parts (including 
rack) subject to excessive wear or strain are made of 
steel. 

Hollow spindle or taper attachment furnished when 
desired, at extra cost. 

Lathe is made in 6, 8, 10, 12, 14, and 16 feet lengths 
of bed. 



Gelatine Plaster Casts. 

Some time ago Mr. C. W. Cathcart, M.B. (Edinburgh 
Infirmary), proposed a new basis for making casts of 
anatomical specimens. The basis is made as follows : 
Take of "No. 1 " gelatine, say 6 oz., soak it till quite 
soft and swelled, afterward dry it slowly until just pli- 
able. As it has now the minimum of water necessary, 
melt it in a water bath, and add 6 oz. (measure) of clear 
glycerine. When the two are thoroughly mixed, the 
material is ready. To render it opaque, add while it is 
still hot, and therefore fluid, small quantities of a thick 
paint made by rubbing up oxide of zinc in glycerine. 
When a skin color is wanted, a little vermilion is re- 
quired to give a warm, life-like hue. Should other 
things be cast, the prevailing color can be given with 
water color as required (tubes of moist water color sold 
at 2d. each will be found convenient). Several pounds 
of this mixture may be made at once, and portions used 
as required. 



AN IHFBOVED METALLIC BAILWAY TIE. 

A metallic railway tie that is light in weight, while 
strong and elastic, is shown in the accompanying illus- 
tration, and has been patented by Mr. Samuel B. Je- 
rome, of No. 16 Park Place, New York City. It is made 
of a sheet of metal, iron or steel, about one-sixteenth of 
an inch thick and of the proper length, bent or drawn 
by means of dies and tools to form a shell of the re- 
quired shape, weighing about forty pounds, the edges 
being locked or riveted together. The interior of the 
shell is packed with shredded wood, commercially known 




JEBOME'S METALLIC BAILWAY TIE. 

as " excelsior," dried grass, sawdust, or other suitable 
material, closely packed, so as to be able to support the 
greatest weight and resist the utmost crushing force. 
On the under side of the upper surface of the shell is 
placed a strip of wood, opposite holes drilled through 
the metal to hold screw bolts or spikes, by which the 
rail is secured in position upon the tie, as shown in the 
small view. . This tie will be slightly compressed under 
extreme load, but it is intended to be sufficiently elastic 
to return at once to its normal shape. It is especially 
designed for use on bridges, elevated railroads, and ma- 
sonry structures, where it is calculated to relieve the 
roadbed, so far as possible, from the ordinary jar and 
hammering of the trains. 




SHEALEY'S STEAM 
BOILEB. 




A BOILEB FOB STEAMING AND COOKING FEED. 
An inexpensive and efficient low pressure steam boiler 
for steaming and cooking feed is illustrated herewith, 
and has been patented by Mr. George W. Shealey, of 
Hiawatha, Kansas. In the lower part of the body of 
the boiler is fitted a firebox, in the form of a frustum 

of a hollow cone, its top 
having a funnel shaped 
crown sheet projecting 
downward into the firebox 
and connected with a ta- 
pering flue passing up- 
ward, a central deflecting 
plate, supported by brack- 
ets near the top of the fire- 
box, throwing the heat 
laterally against the walls 
of the firebox. In the top 
of the boiler is a reservoir 
in which the feed water is 
heated, the reservoir being 
connected with the water 
space in the boiler by a 
pipe having a valve con- 
trolled by a rod extending 
above the boiler. Extend- 
ing upward through this 
reservoir, from the steam 
space in the boiler on one 
side, is a pipe with a weight- 
ed cap, forming a safety 
valve, and on the other side is a pipe provided with a 
vacuum valve, with which is connected the pipe by 
which the steam is taken away for use. In the side of 
the boiler are try cocks for ascertaining the water level. 
It will be seen that this construction, from the thin 
body of water surrounding the firebox and its funnel 
shaped crown sheet, presents decided advantages for 
the rapid making of steam with great economy of fuel. 

<m » 

Aprosexie. 
The name that serves as a title to this note was 
formed by Dr. Guye, a distinguished aurist of Am- 
sterdam, and signifies want of attention, or inatten- 
tiveness. Although the name is recent, the thing 
itself is old, and quite well known in its effects. So 
Dr. Guye has occupied himself, not with its effects, 
but with its causes. It is a curious thing that the 
nose is one of the causes of aprosexie. This organ is 
decidedly in favor at this moment. It is not long ago 
that we saw the great role that it was made to play 
(sometimes rightly, but sometimes also wrongly), by 
virtue of exaggerated and hasty generalizations, in the 
production of certain dyspnoeas. Now it is a question 
of its psychological influence. 

Aprosexie, in the cases cited by Guye, appears to 
be due to a greater or less obstruction of the nasal 
fossae, which forces the patient to breathe through the 
nose, thus giving the face an expression of little in- 
telligence, as we all know. 

The following are the cases reported by the Amster- 
dam scientist : The first is that of a young boy, un- 
able to breathe through the nose, or to learn anything 
whatever. Guye extirpated the adenoid tumors from 
his nasal fossse, and the child, in eight days, knew his 
entire alphabet, while at the date of the operation he 
knew but the three first letters of it. The second case 
concerns a man of twenty, who, from the age of eight, 
was troubled with buzzing in his ears, and was at- 
tacked with vertigo whenever he worked. After the 
same operation, mental labor became easy and pro- 
fitable. The third case is that of a medical student, 
which presented analogous symptoms. The cure was 
effected by the same method. 

How is the influence of these nasal troubles upon 
the cerebral functions to be explained ? Dr. Guye sup- 
poses that they prevent the cerebral lymph from circu- 
lating freely, whence the origin of conditions unfavor- 
able for the brain. It is by analogous troubles that 
certain headaches are explained, and it is 
by the same operation that Dr. Guye 
treats them. He believes in partial apro- 
sexies referable to different studies, and 
he has observed one that was limited to 
mathematics. — Revue Soientifique. 
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Work now in progress at the naval gun 
shops in the Washington Navy Yard em- 
ploys nearly 400 men. Four 10 in. steel 
breech-loading rifled guns for the moni- 
tor Miantonomoh and ten 6 in. steel 
breech loading rifled guns for general ser- 
vice are under construction. There is 
also a large amount of work going on in 
the fitting up of tubes, hoops, etc., for 
other guns. In addition to the gun work 
there are in progress four turret mounts 
for the Miantonomoh's 10 in. guns and 
four central pivot carriages for 6 in. guns. 
In the foundry there are 1,000 cast iron 
shells for 6 in. guns. Work on a second- 
ary battery for the Chicago has been dis- 
continued for the present. 
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A FIBS ALABM FOB LABGE BUILDINGS. 
A device whereby an alarm may be sounded from 
any room in large buildings, such as factories, schools, 
hotels, etc., and be immediately and automatically 
communicated to all the other rooms, has been pat- 
ented by Mr. James West, of St. Louis, Mo., and is illus- 
trated herewith. From each of the lowest rooms in the 
building a rod extends vertically through the floors 
into the highest rooms, parallel with a line of gongs at- 
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WEST'S FIBE ALABM. 



tached to suitable supports in each room, the various 
rods being connected with each other and counterbal- 
anced by one or more weights in one of the lower 
rooms. In each room two or more collars are fitted 
upon the vertical rods, one of the collars being adapted 
to engage a trip rod attached to the striking arm of 
a gong, the other collar being engaged by a hand lever, 
hinged or pivoted to a convenient bracket. The va- 
rious rods are so connected that when one is recipro- 
cated, the motion will be communicated to the others, 
and an alarm will be sounded in eachroom. An alarm 
of this character may also be used as a drill signal, 
whereby the occupants may be trained to act properly 
in case of fire, quickly locating the means of escape and 
preserving their presence of mind. 

♦! ! > » i 

AN IMPBOVED CAB COUPLING. 
A car coupling which is designed to be automatic, 
and applicable to drawheads of the same or different 



an abutting car, striking the lever arm extending be- 
yond the drawhead, causes the other lever arm to 
move the dog, and with it the coupling bar, to swing 
it down. The other slot in the forward end of the 
drawhead is arranged to automatically couple with an 
approaching hooked coupling bar, so that whether 
the drawbars are in their normal coupling positions 
or whether they are raised, on meeting another similar 
drawhead, a coupling will be effected. 



Steam Jackets. 

According to the Revue Industrielle, M. P. Guzzi, an 
Italian engineer, has recently introduced a system of 
constructing steam engines in which the jacket is sup- 
plied with steam of a higher pressure than that used 
inside the cylinder. The high pressure steam is gene- 
rated by a small boiler constructed on Perkins' system, 
which is placed inside the furnace of the main boiler. 
In this way steam is. obtained at a pressure of about 
220 lb. per square inch, with a corresponding tempera- 
ture of about 390 deg. Pahr., and with this steam the 
jackets are supplied, and when condensed in these it 
drains back into the boiler. By this arrangement the 
initial condensation in the cylinder is materially re- 
duced, with a corresponding improvement in the effi- 
ciency of the motor, as the following figures, taken 
from an engine when working as described above, and 
when working under normal conditions, show : 



AN IMPBOVED VENTILATOB FOB BAILWAY CABS. 

A ventilator of light construction, but extremely 
strong, to resist the heavy currents produced by the 
rapid motion of cars, has been patented by Mr. Fred- 
erick C. Werner, M.D., of Watertown, Wis., and is 
illustrated herewith, Fig. 3 being a sectional plan view 
and Fig. 2 showing the inner end of the ventilator. A 
collar is fitted in the side of the car in which is 
mounted to turn the inner end of a cylinder having 
caps on its inner and outer ends. The inner end of the 
ventilator has a slotted register, with regulating rod 
and keeper extending within convenient reach of an 
operator. Two small pipes lead toward the outer end 
of the ventilating cylinder, first diverging and then 



Jacket using 

Steam at a 

Pressure of 176 lb 

per sq. in. 



Date of experiment 

Duration of test 

Mean effective pressure in main 

boiler 

Mean indicated horse power 

Consumption of water per indicated 

horse power per hour 



Jacket working 

under Normal 

Conditions. 



Feb. 24, 1888. 
6 hra. 18 min. 

56"6 lb. per sq. in. 
859 

1961b. 



Feb. 20, 1886. 
7 hrs. 11 min. 

56'2 lb. per sq. in. 
25 67 

2351b. 




This engine has now been working for about eighteen 
months, but in other cases, to avoid the risk arising 
from high pressure steam, it has been proposed to sub- 
stitute for the steam the vapor of linseed oil, which 
boils under atmospheric pressure at about 700 degrees 
Fahrenheit. 



SEED'S CAB COUPLING. 

heights, has been patented by Mr. William M. Reed, 
of Shelton, Neb., and is illustrated herewith, Fig. 2 
showing a vertical longitudinal section and Fig. 3 a plan 
view of the under side of the coupling. The forward 
end of the drawhead has two comparatively wide ver- 
tical slots, one extending entirely through, and having 
a front end wall for a portion of its height. A hooked 
coupling bar is pivoted in this slot, to the rear end of 
which is pivotally hung a dog, so jointed that it may 
either be in a line with the coupling bar, when the 
latter is held vertically, as shown in the dotted lines in 
Fig. 2, or swung at an angle thereto. A lever having 
two angular arms is pivoted to the under side of the 
drawhead, its forwardly extending arm projecting be- 
yond the front, a spring holding the lever with one 
arm in its outermost position. Upon the end of the 
car, in suitable bearings, is a horizontal shaft, with 
crank handles at either side, by which, or by a 
chain extending to the top of the car, the coupling bar 
may be operated. Should the coupling bar be raised, 



Incendiary Rats. 

According to Fire and Water, Fire Marshal Whit- 
comb, of Boston, has been recently experimenting with 
rats and matches, shut up together in a cage, in order 
to ascertain whether they were likely to cause fires or 
not. In the absence of other known cause, frequent 
fires have been ascribed to their agency, while at the 
same time many underwriters affected to scoff at the 
idea. The question may, however, now be considered 
as settled. The very first night that Marshal Whit- 
comb's rats were left alone with the matches, four fires 
were caused, and not a day passed while the experi- 
ment was being tried that fires were not set in this 
way. The rats were well fed, but they seemed to find 
something in the phosphorus that they liked. It was 
noticed that only the phosphorus ends were gnawed, 
and in nearly every instance the matches were dragged 
away from the spot where they had been laid. 

<<«»«» — 

AN IMPBOVED HOBSE DETACHES. 

A device for detaching horses from vehicles, in 
which the parts cannot rattle, and with which great 
reliability of action is assured, is illustrated herewith, 
and has been patented by Mr. Thomas White, of 
Peekskill, N. Y. The whiffletree is provided with end 
sockets to receive the trace bolts, which are hinged to 
levers pivoted to rigid brackets on the whiffletree, the 
free end of each bolt-carrying lever being connected 
to the whiffletree by a knuckle-jointed rod. The 
rods on each end of the whiffletree are connected to- 
gether by a cord or line, guided by pulleys on the in- 
side of the whiffletree, and to the middle of this con- 
necting cord is attached an operating cord, to be car- 
ried within easy reach of a person in the vehicle. By 
pulling on this operating cord, in case of a runaway, 
the knuckle-jointed rods are simultaneously folded at 
their joints, thereby retracting the bolts and releasing 
the traces, as shown in dotted lines in the illustra- 
tion. 




WEBNEB'S VENTILATOB. 

converging at an angle, and open into the side of a 
large pipe, the outer end of which has a flaring mouth, 
the inner end having a collar receiving the tapering 
nozzle of a smaller pipe which has an outward flaring 
mouth. With this construction, the register being 
open, the air currents passing outward from the car, as 
indicated by the arrows, meet at an angle at the outer 
end of the small pipes, forming a fan-like stream, com- 
pletely surrounding the tapering nozzle, through which 
air is passing according to the speed of the train, thus 
inducing a very strong draught through the ventilator. 
« hi > 

A FENDEB SFAB FOB VESSELS. 
A spar for use on wharfs and different kinds of ves- 
sels, to obviate the severe jar at present consequent 
upon boats making a landing, or to hold the vessel in a 
given position, is illustrated herewith, and has been 
patented by Mr. William J. Ranking, of Augusta, Ky. 
The spar has a longitudinal bore at its inner end, in 
which is a coiled spring, above a longitudinal slot in 
the spar, there being a plate at the rear of the spring 
bearing against the head of a pin socketed in a bracket 
attached to the wharf or the gunwale of a boat. In a 
bore at the outer end of the spar the shank of a bifur- 
cated head'block, with claw-like points, is held to turn, 
the upper side of the spar having eyes, to which tackle 
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WHITE'S HOBSE DETACHES. 




BANEINS' FENDEB SPAB. 

may be attached. By this device a boat may be held 
at a given distance off shore, and kept in place there for 
repairs or painting, or the device may be employed to 
ease the approach of a vessel to a dock. 



« • > 



Sodium Bicarbonate. 

The genesis of the ammonia process for the manu- 
facture of sodium bicarbonate is thus described by its 
originator, Mr. Thorns, in a letter to his son : 

" My first experiment was made by taking a good 
pinch of the substances (bicarbonate of ammonia and 
common salt), placing them in my left hand, mixing 
them with the forefinger of the right hand, and allow- 
ing water to drop from the fingers of my right hand to 
wash with as little water as possible. The heat of my 
hand dried very soon the product, and I learned that 
the decomposition could be made, whether profitable 
or not." After the first "plant" was established for 
carrying out the new process, Mr. Thorns was employed 
to run it at a salary of £30 a year. 
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Paper Bottles. 

One of the most interesting of the many uses to 
which paper has been put is the manufacture of paper 
bottles. 

We have long had paper boxes, barrels, and car 
wheels, and more recently paper pails, wash basins, 
and other vessels ; but now comes a further evolution 
of paper in the shape of paper bottles, which are al- 
ready quite extensively used for containing such sub- 
stances as ink, bluing, shoe dressing, glue, etc., and 
they would seem to be equally well adapted for con- 
taining a large variety of articles. 

They are made by rolling glued sheets of paper into 
long cylinders, which are then cut into suitable lengths, 
tops and bottoms are fitted in, the inside coated with 
a waterproof compound, and all this done by ma- 
chinery almost as quickly as one can count. 

They are cheaper and lighter than glass, unbreak- 
able, and consequently very popular with consumers, 
while the fact that they require no packing material, 
and are clean, handy, and economical, commends them 
to manufacturers. Unlike glass, they can be manu- 
factured and shipped at all seasons ; and being made 
by machinery, the supply is independent of labor 
troubles, which are additional advantages to manu- 
facturers who use bottles. 



petroleum, according to Dr. Kaufmann's experiments, 
is more easily solidiflable than Russian. Previous ex- 
periments to solidify petroleum by boiling it up with 
common soap appear to have had no practical success. 
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IHPBOVED STUB HOLDEB FOB CHECK BOOKS, ETC. 
A device to be applied to check and other books hav- 
ing sections designed to be torn out, whereby the stubs 
may be held down while the next page is being written 
upon, is illustrated herewith, and has been patented by 
Mr. Jasper M. Berry, Jr., of No. 225 St. Paul Street, 
Baltimore, Md. A hook or staple is either permanently 
or temporarily attached to the left hand cover, a band 
being attached to the hook or staple having on its 
outer end a clamp adapted to take hold of the stub. 




Suggestions ol" tbe Blizzard. 

The recent blizzard with its accompanying high wind 
was somewhat alarming to dwellers in country frame 
houses. The speed of the wind is said to have been 
-sfc**- ixales an hour, and under such enormous pressure 
most houses'quivered and shook. If such gales are in 
the future to come upon us in this locality, it is im- 
portant that as far as possible our frame houses be so 
constructed as to stand up firmly against them. 

A house is able to resist the pressure of the wind, 
mainly, because of its weight upon its foundation. Any- 
thing, therefore, that will add to its gravity or help to 
bind it to its foundation will so far increase its sta- 
bility. 

This may be done by " beam filling," not; as it is 
usually performed, merely with one row of bricks on 
the outside edge of the wall, to the top of the beams, 
but by building the wall up solid the full width there- 
of to the top of the beams. The first floor beams thus 
become firmly embedded and fastened to the founda- 
tion itself, and as it were a part of the same. Then, if 
to these the upright timbers are securely mortised and 
nailed, and all braced with scantling within the frame, 
and hemlock boards put on diagonally on the outside 
of the same, the whole framework will be so braced 
and substantial that it will effectually resist any gale 
likely to visit us in this section. More strength may 
still be added by continuing upward one course of 
brick, laid on the flat, between the studs, say six feet, 
or better still up to the second story. .This last is the 
old fashioned way of building, when sheathing was 
omitted, and the outsidecovering only wide siding one 
inch thick and rabbeted. The bricks thus laid gave 
not only firmness to the houses, but also warmth in 
winter and coolness in summer. Until the time when 
our dwellings can be built of stone or brick (which at 
present are too costly), too much attention cannot be 
given to the construction of frame houses in the most 
substantial manner. 

m < ■ » •» 

Butternut 'Wood for Indoor Work. 

"Look ^here," said one of the best known lumber 
dealers to the editor of the St. Louis Lumberman. 
" Why don't you say a good word for butternut, which, 
of all the woods suitable for finishing purposes, is the 
most neglected right here in St. Louis ? 
It has a splendid grain, is easily worked, 
and ought to increase in popularity. 
When my own house was built, I used 
cherry in the parlors and quartered oak 
in the dining room. Wishing to have a 
variety, I had the upper story rooms 
finished in butternut, and now many of 
my friends want to know why I didn't 
use it all over the house. Understand, 
I do not urge its use with the expecta- 
tion of making a sale, for we haven't a 
foot of it in the yards. Our principal 
supply in this market comes from Wis- 
consin. It is growing scarce, and the 
only thing I have against butternut is that there is pot 
enough of it.'' 



BEBBY'S STUB HOLDEB FOB CHECK BOOKS, ETC. 

The clamp may be of any desired form, and the band 
may be either rigid or flexible, different styles of clamp 
and band being provided for. 
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A Cheap Fireproof Stable. 

A correspondent of the Hartford Courant relates 
what he saw in Frankfort, Germany. The loft of a 
stable had burned out, and he asked for the horses, 
thinking that they must all have perished, but he was 
assured that they were in the stable and all right, for 
no smoke nor heat could touch them. 

After everything was burned in the loft, he made an 
inspection, and found that the stable was practically 
fireproof. They had in its construction used old rail- 
road ties, placing them three and a half to four feet 
apart, and then put arched corrugated iron between 
the ties, and filled in with a mixture of cinders and 
lime, making it deep enough to protect the ties. 

The trap or door to reach the loft was made of sheet 
iron, filled in with the same compound. This kind of 
fireprpoflng is very cheap and, according to the writer, 
is very effective. 



BELT STBETCHING AND TESTING MACHINE. 

Most users of belting have experienced the trouble 
caused by a large amount of stretching in belts that 
takes place when the belts are new and first put into 
use. Various means have been resorted to in times past 
to remedy this trouble by special processes in the 
stretching of the leather before the leather was " made 
up '' into belts, and by these means belts do not stretch 
at present as much as they did formerly. 

It was not until very recently that methods were 
found by which belts, after being made, could be prop- 
erly tested and a very large per cent of the stretch taken 
out, which, after all that has been done in the process 
of manufacture, still occurs after belts are put into use. 
We publish an illustration of a machine on which Geo. 
F. Page, president of the Page Belting Company, has 
recently secured a patent. This machine is to accom- 
plish, after the belt is " made up" into rolls, the testing 




Solid Petroleums. 

According to the Revue Scientifique, Dr. Kaufmann 
has succeeded in solidifying petroleum by heating it for 
the space of half an hour with from one to three per 
cent of common soap, until the latter has quite dis- 
solved in the petroleum, forming with it a homogene- 
ous mass of the consistency of tallow. Cut up in cubes, 
this compound can be used as fuel for heating purposes. 
It does not ignite easily, but when once set on fire it 
burns steadily, slowly, and smokelessly, leaving a car- 
bonaceous residue of about two per cent of its weight. 
Solid petroleum burns three times slower than coal, 
but yields a greater heat than the latter. American 



BELT STBETCHING AND TESTING MACHINE. 

and the stretching which heretofore have been done 
after the belt has been sold and put into use, for by 
this machine a belt is subjected to the same experience 
that it receives in actual use. In this machine a roll 
of belting is shown in process of testing and stretch- 
ing. 

The great advantages afforded will be apparent to 
every user of belting. This machine is in use in the 
factory of the Page Belting Company, of Concord, N. 
H. In practice, the belt is run through the machine 
several times, first one end forward, then the other, so 
that it is as thoroughly tested and stretched as possi- 
ble, and this work is done after the leather, having 
been cut into narrow pieces, has been thoroughly 
stretched twice in the manufacture before it is " made 
up " into belts. 



Helnrlch Anton de Mary. 

On the 19th of January, Professor Heinrich Anton de 
Bary, the eminent botanist, of the University of Strass- 
burg, died at the age of 57 years. De Bary was born 
in 1881 in Frankf urt-on-Main, his father being a physi- 
cian of Belgian extraction. At the age of eighteen he 
went to Heidelberg to study medicine and from thence 
to Marburg ; subsequently he went to Berlin, where he 
came under the influence of Alexander Braun, the 
botanist. After taking his degree, he became profes- 
sor of botany successively at Freiburg, Halle, and 
Strassburg, holding the latter office from 1872 until his 
death. De Bary's first published work was on the 
morphology and biology of some forms of fungi, and 
although one of his most important works dealt with 
the comparative anatomy of the phanerogams and 
ferns, the greater portion of his labors may be said to 
have been devoted to the cryptogams. Upon the life 
history of these he let in a flood of light, and contri- 
buted greatly to promote the advance in biological 
studies that has been so marked a feature in connection 
with the science of botany in recent years. The cause 
of death appears to have been a cancerous affection of 
the mouth, which first became manifest during his at- 
tendance at the last meeting of the British Association 
in Manchester. Professor De Bary was a few months 
since elected an honorary member of the Pharmaceu- 
tical Society of Great Britain. 
« hi » 

magnesium. 

The following experiments were made for the alumi- 
num and magnesium manufactory in Bremen, at the 
mechanical experimental station in Charlottenburg. 
Tensile strength, limit of breaking, 23'2 kilos, per 
1 qmm., specific resistance to compression 27'2 kilos, 
per 1 qmm., bending strength 17'4 kilos. 

In comparison with other metals, the strength of 
magnesium is relatively very considerable. The break- 
ing coefficient for tensile strain per square millime- 
ter is : 

Specific 
Gravity. 

Magnesium 23-2 kiloB 175 

Aluminum 20-5 " 267 

Brass 125 " 7-8-9-5 

Bronze 23 - " 8-9 

Eoliiron 380 " 76-78 

Delta metal, ponred in sand '. 34 36 " 8'6 

Delta metal, rolled hard 53-0 " — 

Since the rolling of magnesium does not offer the 
slightest difficulty, even in such complicated forms 
as T I U. or as angles, round or four-cornered rods, 
plates or sheets of O'l mm. thickness, and as pure 
magnesium is sufficiently resistant to atmospheric in- 
fluences and can be polished and easily cleaned, it 
lends itself on account of its lightness and relative 
strength' to the construction of apparatus, etc., re- 
quired to be made of metal and also to be light, as, 
for instance, nautical, physical, and astronomical in- 
struments. The working of magnesium requires heat. 
At a temperature of 450° O, it can be rolled, pressed, 
worked, and brought into complicated forms. Screws 
and threads can be made of magnesium, and these are 
considerably sharper and more exact than those from 
aluminum. Owing to its cheapness, magnesium can 
also be used in the manufacture of a variety of useful 
articles. Experiments in this direction are now being 
made. — Jour. Sod. Chem. Industry. 

« iti> 

Waterproofing Process for Woolen Goods. 
The following method is in use in Germany for water- 
proofing woolen goods : A solution is made of 100 parts 
of alum, 100 parts of glue, 5 parts of tannin, and 2 parts 
of soluble glass by dissolving alum in a moderate quan- 
tity of boiling water. The glue is steeped 
in cold water until it has absorbed twice 
its weight of water, and is then dissolved 
by heat. The tannin and soluble glass 
are well stirred into the solution of glue, 
to which the alum solution is then added, 
and the whole is stirred and allowed to 
cooL One kilo, of the gelatinous mass 
is boiled for three hours in 10 to 15 liters 
of water, fresh water being continually 
added to compensate for evaporation. 
The bath is then allowed to cool to 80 de- 
grees Centigrade, and the material to be 
rendered waterproof is kept in it for half 
an hour, then withdrawn, and the moist- 
ure is allowed to drip from it for several hours. 
Finally the cloth is stretched on a frame and allowed 
to dry at a temperature of 50 degrees, then calendered. 
The cloth gains considerably in weight, and is perfectly 
waterproof, though it impedes neither air nor perspira- 
tion. 

■» « •»» 

Some one says that a remarkable imitation of black 
walnut may be manufactured from poor pine, the 
quality and appearance of the article being such as to 
defy detection, except upon very dose examination. 
To accomplish this, one part of walnut peel extract is 
mixed with six parts of water, and with this solution 
the wood is coated. When the material is half dry, a 
solution of bichromate of potash, with water, is rubbed 
on it, and the made walnut is ready for use. 
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THE YOUNG TAPIR IN THB ZOOLOGICAL GAE37EN 
AT COLOGNE. 

On Sunday morning, August 6, of last year, a tapir 
-was born in the Zoological Garden at Cologne, and 
when I had time to examine it in its stall, I found it a 
most beautiful little animal. There was not that lack 
of proportion between its body and legs which is always 
so noticeable in the young of the deer and the antelope, 
its form resembling very closely that of the grown ani- 
mals, although the colors of its coat were' very different 
from theirs. Instead of the thin bristle-like covering 
of the old ones, through which the skin Bhows, it had a 
thick, velvety, shining black fur, from which the yel- 
lowish-white stripes and spots stood out beautifully. 
Along its spine ran a row of spots, and parallel with 
these, on the sides of the body, were many long stripes, 
one below the other, which terminated on the haunches 
in short oblique lines. Between these lines were more 
spots, which were so close together on the belly and on 
the legs, near the pretty little hoofs, that these parts 
of the body looked really speckled. 

His prettily colored coat made the young tapir look 
very different from his parents, with their uniform, 
dark color, but on the other hand gave him so strong a 
resemblance to the young of the wild hog — which has 



disappeared. As nearly as I could tell, the change was 
caused by the light hair of the spots dropping out and 
dark hair taking its place. According to Renggar, the 
light marks will entirely disappear in the third year. 
I trust that we shall be able to test his assertion with 
our young tapir, and his well-rounded body and gay 
movements at twilight seem to give foundation for my 
hopes.— lllustrirte Zeitung. 



The " Great American Desert." 

There is no more astounding proof of the growth of 
this republic, says the Journal of Commerce, than the 
fact that middle-aged men now living have seen the 
confines of this supposed desert shrink almost to noth- 
ingness. The desert has thus marvelously contracted, 
simply because it is not what we should call a desert, 
save in comparatively a few spots. The old theories 
about its sterility have all turned out wrong. It was sup- 
posed that, because for the most part treeless, it had no 
rainfall.' Or, if a certain small quantity of rain was 
granted to it, then it was assumed that this was insuf- 
ficient for farming purposes. Therefore, at its best es- 
tate, the " Great American Desert " could serve only as 
pasture ground for cattle and sheep, as originally it had 
served for millions of buffaloes. 



roots'it feeds. The improved conditions which Western 
people suppose to have been brought about by increased 
rainfall are merely due to the better conservation of 
the rain they get. 

General Greely, the chief signal officer, has ably dis- 
cussed this subject in a paper lately read before the 
Washington Philosophical Society. He declares that 
no part of the West can now positively be declared 
rainless. The area in which the rainfall has been popu- 
larly supposed to be less than fifteen inches has been 
reduced by a million of square miles since the census 
map of 1880 was prepared. Investigating the so-called 
" arid region," he discovers that the actual rainfall 
there is not less than sixteen inches, and in one locality 
thirty-seven. In refutation of the old notion that 
wheat could not be grown with less than twenty inches 
of rainfall, he cites statistics from Dakota showing that 
the grain was abundantly raised in the counties where 
the fall was between thirteen and fifteen inches only. 
These important results have been obtained from ob- 
servations conducted at only one hundred stations in 
twelve States and Territories. As the number of posts 
is increased, our information on the subject will be- 
come more extensive and accurate. We doubt not that 
every year will assist in dispelling the illusion that any 
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THE YOUNG TAPIR IN THE ZOOLOGICAL GARDEN AT COLOGNE. 



the same marking on a light ground — as to furnish the 
careful observer with matter for thought, specially as 
science does not confirm the suggestion of a very close 
relationship between the tapir and the swine. The 
latest arrangement places them in two very different 
classes of mammals. In explanation of this apparent 
contradiction it should be said here that the present 
members of the two orders, which ; .-e distinguished by 
the formation of the feet, are only the remnants of the 
numerous groups of ungulate animals which existed in 
the earlier ages, and are uninterruptedly connected by 
the species which have died out. The habits of the 
tapir in the care of her young are the same as those of 
the sow, the young tapir sucking j-ust as the little pig 
does, while the mother lies on her side. Our artist has 
given us a very natural representation of the young 
tapir with his parents. 

Our young tapir thrives under the care of his strong, 
well-fed mother, and at a remarkably early age he gave 
proof of his independence. Before he was a week old 
he began to eat with the old ones, adopting their quiet, 
thoughtful manner — to the delight of the public — when 
tasting the bran or slowly chewing a little clover hay, 
as if trying it. As he grew there was a perceptible 
change in his appearance. In the fourth week his coat 
began to thin out, so that the skin showed through it 
here and there, and as the background became lighter 
the spots became quite indistinct, and then entirely 



Experience has proved this theory of a treeless waste 
and a rainless area to be all a mistake. There is a mel- 
ancholy want of trees on the Western plains, but their 
absence does not entail a perpetual drought anywhere. 
And small though the annual precipitation of rain may 
be in some places, the pioneer has yet to find the spot 
(barring alkali lands and pure sand patches) where the 
heavens deny him water for the raising of grain and 
vegetables. 

A writer in Science has set himself to answer the ques- 
tion, " Is the rainfall increasing upon the plains ? " 
After a careful inspection of all the available data, he 
is of the opinion that there has been no increase of rain- 
fall on the plains since they began to be settled up by 
farmers. They have planted many trees, it is true, but 
not enough to satisfy the theory which associates forests 
with moisture. The truth is, as the writer shows, that 
the prevalent ideas about the amount of rainfall neces- 
sary for farming operations were erroneous. As the 
pioneers have tested the capabilities of the soil in their 
western march, they have discovered that a rainfall of 
twenty inches a year is not the indispensable minimum. 
They can get along with ten, and it remains to be seen 
if evenTless will not answer. They have found that, 
however slight the rainfall may be, it can be greatly 
encouraged by cultivation. When the plains are 
plowed and harrowed, the rain sinks into the ground, 
and its evaporation is prevented by the crops whose 



considerable tract of the ancient hypothetical desert is 
unavailable to the farmer. 



Experiment on Sonorous Conductivity. 

A number of rods of the size of a common lead pen- 
cil are prepared from rubber, cork, gutta percha, wood, 
glass, and steel, and, in order to facilitate the experi- 
ment, are united in threes by means of rubber bands, 
fragments of tubing of the same substance being in- 
terposed between them. To perform the experiment, 
place one end of the rods on a resonant box, and, hold- 
ing them with one hand, touch their free ends in suc- 
cession with the handle of a vibrating tuning fork. 
The sound is not audible when the rubber rod is 
touched, but becomes louder and louder when the en ■ 
tire series of rods is passed successively in review. 
By this method, the laws of sonorous conductivity are 
easily demonstrated, and it is shown that the inten- 
sity of sound remains constant, if we substitute one 
rod for another of the same substance, but of which 
the length and section vary in the same ratio. On 
varying the length only, we change the intensity, as 
we do also when we vary the section and leave the 
length constant. This method may be employed &lso 
for demonstrating the difference in conductivity of 
wood parallel with and perpendicular to the fibers, 
and even for determining the numeric ratio of these 
two conductivities. — Jour, Russian Physico-Qhem, Soc. 
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The New Railway Line from Eagle Pass to the City 
oi Mexico. 

The officials of the International Railway announce 
that the road was opened Thursday, March 1, for 
through passenger and freight business between the 
United States and this republic. It will be known as 
the "Sunset Route "to Mexico. This road was built 
by C. P. Huntington and associates, and is practically 
a branch of the great Southern Pacific system. It 
leaves the main line of the Southern Pacific at Eagle 
Pass, Texas, 168 miles west qf San Antonio, and crosses 
the Rio Grande River to Piedras Negras, Mexico, from 
which point it traverses an interesting country, rich in 
minerals and agriculture, passing through the large 
coal deposits acquired by Mr. Huntington some years 
ago, and then on to Torreon, where connection is made 
with the Central. A contract has recently been made 
between the Central and International companies for 
an interchange of traffic, which permits the running of 
through cars between Piedras Negras and all points 
on the Mexican Central Railway, including the city of 
Mexico. 

The new line is finely equipped, and has received a 
number of Pullman buffet sleepers, which are not sur- 
passed for elegance on any road in America. These 
sleepers will run through between the city of Mexico 
and New Orleans, making but oneehangeof carstothe 
city of Washington, St. Louis, Chicago, and other im- 
portant cities. The completion of this road is hailed 
with pleasure here, as it reduces the distance to New 
Orleans, New York, and the Atlantic coast cities of the 
United States by 553 miles, and to St. Louis, Chicago, 
and cities in the Middle States about 400 miles, and 
shortens the time 24 hours. The freight and passenger 
rates have been greatly reduced, and it is expected that 
prompt freight service will be afforded without unneces- 
sary delE^s. — Mexican Financier. 

•»«»>♦ — 

MAGNESIUM FLASH LAMPS. 

Since the introduction of the magnesium powder 
flash light for photographic purposes, numerous devices 
have been invented for easily igniting the powder. We 
illustrate some of the latest forms. 

The engraving herewith shows a lamp constructed to 
operate on the blow-through principle. A small tin 
box about six inches long, four inches wide by two 
inches deep, forms the foundation of the lamp. The 
box is provided with a cover, hinged at the back, having 
side wings, F, hinged to it, which fold under the cover 
when it is closed. It also has an end wing, G, which 
covers the end of the box. When opened and placed 
in a vertical position, the cover with the side wings 
turned out acts as a reflector of the light, and also as a 
protector, preventing the powder from flying back and 
burning the hand. 



In the front part of the box is a horizontal sheet of 
metal, D, forming a platform on which the powder is 
placed. Directly behind it is an alcohol lamp, A, made 
quite flat, and low enough to allow the flame to pro- 
ject about an inch above the platform. Rising from 




PNEUMATIC BLOW-THBOUGH LAMP. 

the bottom of the box, and projecting through the 
back, is a metal tube, B, tapered at its upper end like 
the jet for a lime light. It rises to a level with the ig- 
niting platform, and projects over the wick of the 
alcohol lamp. To the rear end of the tube, at C, is 
attached a rubber tube and a pneumatic bulb. A 
folding wire handle, H, is secured to the. back of the 
box. 

After placing the magnesium powder compound on 
the center of the igniting platform opposite the flame 



of alcohol, it is at once ignited by pressing the pneu- 
matic bulb, since the horizontal stream of air emitted 
from the jet carries with it a certain portion of the al- 
cohol flame. The moment the latter plays on the 
powder, a brilliant flash is produced. 

The lamp may be held in the hand as shown or it 
may be placed on a stand or table, quite a distance 
from the operator. 

The space under the igniting platform may be used 
for storing the bulb, E, rubber pipe, and powder 
when not in use, so that the whole when folded up will 
be compact enough to be carried in one's pocket. ' The 
general idea of this lamp is similar to one devised by 
Mr. Thos. McCollin, of Philadelphia, and lately ex- 
hibited before the Society of Amateur Photographers, 
of this city. 

Fig. 1 represents a box similar to the one previously 
described, but the lamp is operated on a different prin- 
ciple. D is some loose cotton wicking, from four to six 
inches long, spread lengthwise on the igniting platform. 
E is a bottle of alcohol stored for convenience, together 
with the rubber bulb and tubing, when not in use, un- 
der the igniting platform. 

The cotton, D, is saturated with a little alcohol. A 
is a vertical tube or cylinder, having a funnel-shaped 
top, and plugged with a cork. C is a tube rising from 
the bottom of A, and projecting over the igniting plat- 
form. 

The tube, B, enters the rear of the box at the bot- 
tom, and connects with the top of tube, A. To operate 
the lamp, the rubber tube and bulb is attached at B, 
the corkremoved from A, and into the latter is put the 
charge of plain magnesium powder. The cork is next 
tightly replaced. The wicking, D, is ignited with a 
match. 

Compressing the pneumatic bulb will now force the 
powder in A through the tube, C, into the long alcohol 
flame and ignite it, producing as a result a brilliant 
flame. By means of a suitable reservoir, the cylinder, 
A, can be easily automatically refilled with magnesium 
powder, so that the latter can be successively forced 
into the flame at each pulsation of the bulb. The de- 
sign shown is intended to supply a simple and easy 
means for igniting the powder. The box has a folding 
cover, and can be made of small dimensions. 

Fig. 2 represents a plan for igniting small charges of 
magnesium powder with a Bunsen gas burner. The 
supply of gas enters through the tube, D. Located 
centrally within the burner, A, is a metal tube, B, 
which extends outward and is connected by tubing, C, 
to the bulb. Just below the top of the burner, at the 
end of tube, B, is fixed a metal funnel-shaped cup, E. 
The magnesium powder, on a small circular piece of 
paper, is set into the cup, E. The burner is then 
lighted, and pressure on the air bulb forces the paper 




* In our last issue we presented a design of a handsome, inexpensive 
dwelling house, which had been erected at Worcester, Mass. As a com- 
panion to the dwelling house, we reproduce from the Architect and 
Builders Emtion of the Scientific American the elevation of a 
very pretty stable, which was designed by Mr. W. H. Beers, architect, of 



this city, for Mr. Jacob M. Bergen, who had one built after the plan at 
Babylon, L. I., in 1886. The December number of the Scientific Ameri- 
can Architect and Builder of that year contains the plan of the first 
and second stories of the stable, which are well arranged for the comfort 
of the horses, the housing of the carriages, and convenience of the coach- 



man. A full specification accompanies the drawings, giving full details 
of the construction, from the foundation to the ventilated cupola on the top 
of the building. 

Copies may be had at the office of this paper, and of most of the news 
agents. Price, 25 cents. 
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and powder up from the cup, E, into the Bunsen flame, 
whence it is ignited with a flash. 

The lamp shown in Fig. 2 operates on the same prin- 
ciple, but the central tube is connected by a metal tube, 
C, to the reservoir, A, holding a supply of magnesium 
powder. The gas enters at E, and the flame burns just 
above D. F is a reflector. The rubber pipe and bulb 
is attached at B. The hole for admitting the powder 




Fig. 1. 

to this reservoir, A, is stopped with a cork. The gas 
may be kept burning all the time. As the air is forced 
into A, by compressing the bulb, a quantity of the 
powder is forced upward into the gas flame and ignited 
with a flash. It is only necessary to make successive 
compressions of the bulb to produce successive flashes, 
until the powder in the reservoir, A, is exhausted. 

We have tried insect powder devices for forcing out 
the magnesium powder, but they do not prove effective 
unless the conical expelling tube is packed with the 
powder, that it may act as a piston, so that with a sud- 
den compression of the bulb the whole of the powder 
will be ejected at one impulse. 
If space is allowed for the air 
to pass by, the powder will 





Fig. 2. 



Fig. 3. 



not be evenly discharged. The mouth of the jet in 
Fig. 1 should be about one-eighth of an inch in 
diameter. 

It seems certain that the value of the flash light is 
now fully established as a means of obtaining photo- 
graphs at night. Hence there is a field open to in- 
ventors for devising more effective devices, whereby 
the full power of the magnesium powder may be 
utilized. 



AN IMPROVED FOLDING TENT OB LODGE. 
An invention providing a folding tent or pavilion, 
which can be folded in small compass for transporta- 
tion, has been patented by Mr. Laurence F. Ryan, of 
No. 172 East 112th Street, New York City, and is illus- 
trated herewith. The body of the support is made of a 
series of rectangular frames, as shown folded in the il- 
lustration, the contiguous sides of the frames constitut- 
ing the angles when the body is set up, being connected 
at top and bottom by a bracket hinge, the frames de- 
signed to be in alignment when the tent is set up hav- 
ing their contiguous sides united by a different form of 
hinge, and a -locking device being provided for attach- 







RYAN'S FOLDING TENT. 



ner, making a tent or pavilion which is firm and com- 
modious, and which may be quickly and easily struck, 
or set up with little labor. 



FARWELL'S SAW TABLE ADJUSTER. 

This adjuster, as shown in accompanying cut, con- 
sists of an arm each side of the frame, pivoted to an 
iron plate screwed to the frame. Connecting the arms 
at the bottom is a 
cross piece, in the 
center of which is 
an iron stand, for 
the reception -of a 
pivoted nut, 
threaded to a 
screw extending 
to a bracket at 
front of frame, 
passing through 
a pivoted collar to 
a hand wheel, by 

which the arms are raised and lowered alike, and at 
the same time securing a solid bearing for each corner 
of the bench top, by means of a grooved track, in 
which the arms work, thus preventing any side motion, 
and enabling the operator to adjust the top to any 
height required very quickly. The cross piece at 
bottom of arms is of wood, thus easily adjusted to any 
bench. 

The Rollstone Machine Co., 48 Water Street, Fitch- 
burg, Mass., the well known manufacturers of all kinds 
of wood working machinery, are the sole manufac- 
turers, and Will be pleased to furnish any additional 
information. 




BUILDING FRONTS ON DIAGONAL STREETS. 
An invention relating to the construction of build- 
ings on the line of a diagonal street, providing a de- 
sign according to which the front of one building 
will not interfere with the view of another, and the 
front entrance will be at right angles, while there will be 
advantageous show window space, is illustrated here- 
with, and has been patented by Mr. Addison Smith, of 




A NOVELTY IN TOOTH BRUSHES. 

It is obviously the intention of nature to supply every 
member of the human family with a good set of teeth. 
Strangely enough, the value of these very necessary 
organs is not appreciated by a large proportion of the 
people until decay is indicated by pain of the most un- 
comfortable sort. Then the sufferer resorts to the den- 
tist, who perhaps succeeds in repairing the masticating 
apparatus so that it still serves its purpose. But a les- 
son has been learned, and it becomes a question as to 
preserving the teeth from -further decay, thus avoiding 
pain, discomfort, and the dentist. 

A tooth brush, tooth powders, and rubber bands or 
silk floss are the usual preventives of dental troubles. 
The utility of the first of these, in its common form, 
has been questioned by authorities in these matters. 
The bristles of tooth brushes are extremely harsh and 
unpleasant, producing unnecessary friction and wear 
upon the enamel, and inducing diseases of the gums. 
The bristles tooth brush has been used for so many 
years as to render it difficult to realize that anything 
better could be provided for the same purpose, still 
we here present a cut of a brush which, although 
of recent invention, has come into extensive use, and is 
favorably known wherever introduced. It is a tooth 
brush, or polisher, formed of felt and adapted to be 
used in connection with a suitable holder, as shown in 
the engraving. 

This brush conforms to all the surfaces of the teeth, 



ment to the inner faces of the upper ends of the frames. 
The rafters are made to fold in sections, as shown, and 
when the tent is set up, are held in engagement by the 
locking device. A canvas covering is then thrown 
over the structure and made fast in any approved man- 



SMITH'S IMPROVED CONSTRUCTION OF BUILDINGS. 

the Elliott House, New Haven, Conn. Each side wall 
has a window reaching to the building line, and from 
such windows are built diagonal front windows on the 
building line, reaching nearly to a central door en- 
trance. At the left of the doorway is built a window 
set somewhat back of the building line, and parallel 
with theXioorway, as shown in the plan view. 

■»<•>» 

Tbe French Navy. 

According to a recent report, the French navy con- 
sists of 386 vessels of all kinds, made up as follows : 18 
first class ironclads, 19 armored cruisers, 1 ironclad 
floating battery, 9 battery cruisers, 9 first class cruisers, 
11 second class cruisers, 15 third class cruisers, 15 first 
class dispatch boats, 31 second class dispatch boats, 16 
dispatch boats also available as transports, 8 dispatch 
boats available as torpedo vessels, 16 unarmored gun 
boats, 12 launches, each carrying a gun, 11 steam 
launches, 10 sea-going torpedo boats, 62 first class tor- 
pedo boats, 41 second class torpedo boats, 7 vedette 
torpedo boats, 10 first class transports, 10 second class 
transports, 4 third class transports, 13 sailing ships, 29 
ships used for fishery protection, and 3 training ships. 
■ ■ ■»<»>» 

A "Wbitbb in the Sanitary News suggests the follow- 
ing simple mode of thawing our water pipes : 

When I think there is a possibility that the pipes 
leading to the boiler might be frozen, as soon as I start 
the fire I pour a little alcohol into an old spoon and 
burn it under and along the hot water pipe from the 
stove to the boiler until it is warm. This loosens any 
ice that may have formed, and makes a vent that will 
prevent any explosion. If the cold water pipe was 
thawed instead, it might freeze up again before circu- 
lation started to keep it open. 




A NOVEL TOOTH BRUSH. 

thoroughly cleansing and polishing them without un- 
due friction, and without in any way injuring the 
gums. When one of the serrated felt tablets becomes 
worn, it may be instantly replaced by a new one at 
slight expense. 

This novel article is being extensively manufactured 
by the Horsey Manufacturing Co., of TJtica, N. Y. 



AN IMPROVED GRUBBER. 
A device specially adapted to remove from the sur- 
face of the ground the "saw palmetto," by cutting the 
roots which the stem sends out from its under surface 
into the ground, has been patented by Mr. Austin E. 
Lyman, and is represented herewith. To a beam simi- 
lar to a plow beam is attached a standard having a 
bifurcated integral base or shoe, the opening being to 
the front, the bottom of the shoe being of a shape to 
run readily along the surface of the ground, and the 
standard and shoe being steadied by an inclined brace 
from the rear of the beam. The inner front edge of the 
body of the shoe is adapted to hold a knife or knives 
attached thereto, whereby an acute angle is formed at 
the back of the frame, as shown in Fig. 2, permitting 
nothing entering the open forward end of the carrier 
and traveling backward to escape uncut. A colter or 
vertical blade is affixed in the front edge of the stand- 
ard, as shown in the sectional view, Fig. 3, to cut any 
transverse roots or vines that might come in the path 
of the shoe, and the grubber is made both right and 
left handed. By means of the handle the shoe may be 




LYMAN'S GRUBBER. 

given a motion from side to side as the team moves 
forward, rendering it easier for the team in working 
and facilitating the cutting of the roots. 

For further particulars relating to this invention ad- 
dress Mr. John R. Lyman, Melbourne, Fla. 
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Notes on Essential Oils.* 

Anise oil is now almost wholly produced in Russia. 

Camphor oil from Japan is coming into favor as a 
solvent Jor resins, paraffins, stearin, etc. In Japan it 
is coming into use as a solvent in lacquers. A favorite 
lacquer consists of camphor oil, 10 parts ; oil of turpen- 
tine, 3J^ parts ; and copal resiu, 8 parts. Paper treated 
with a solution of common resin in camphor oil be- 
comes very transparent. A lacquer for metals is made 
by mixing camphor oil, 22 parts, with melted asphalt, 
5 parts. Paper may be rendered water proof by treat- 
ing with a mixture of camphor oil and linseed oil. 

Cananga oil, designated as Indian, imported from 
Java, is supposed to be derived from the same plant as 
that which furnishes the ylang-ylang oil of the Philip- 
pines, but it is sold at a much lower price, and is very 
inferior in odor. 

Cedar wood oil, used largely in Germany as a basis 
for soap perfume, is obtained chiefly from the waste 
of the lead pencil industry. 

Eucalyptus oil, from E. globulus, is now produced 
in California in large quantities as a by-product in the 
manufacture of a preparation to prevent incrustations 
in steam boilers. Algeria also competes with Australia 
in the production of this oil, and is able to supply all 
present demands. The manufacture of the oil in Aus- 
tralia is, however, increasing, and a plant is about to 
be established also in Tasmania for distilling it. The 
statement made in a former report that the oil of E. 
amygdalina contains no eucalyptol is reaffirmed. The 
product sold as eucalyptol derived from the last named 
species differs in toto from true eucalyptol. The for- 
mer consists of a mixture of terpin (eucalypten, 
CioHie) with a little cymol, and is distinguished at 
once by its low specific gravity, 0'886 at 15 deg. C, the 
genuine article having a sp. gr. of 0'930. 

Turkish geranium oil (Palmarosa oil), more properly 
called Andropogon oil, is said to be submitted to a spe- 
cial treatment to render it suitable for use in adulterat- 
ing oil of rose. It is bleached in the sun and rectified 
several times over rose leaves. 

Hop oil, distilled from Bavarian hops, has now dis- 
placed that prepared from lupulin, which it excels in 
richness and delicacy of odor, due to the absence of 
butyric and valerianic acids. It is a mistaken notion 
that this oil has narcotic properties. 

Marjoram oil from Spain, recently introduced into 
commerce, differs essentially from the oil distilled from 
German marjoram. It is recognized by its freedom 
from color. 

Pepper oil, used extensively in fortifying spices, is ob- 
tained as a by-product in the manufacture of piperonal 
(heliotropin). 

Rose oil and rose water have been recently produced 
in limited quantities experimentally in Germany, near 
Leipsic. It is said that there are now under cultiva- 
tion for this purpose 15 acres of land, and the results 
have been quite satisfactory. The German oil is 
superior to any imported. It congeals at 20° (68° F.), 
showing the presence of a larger proportion of the fra- 
grant stearoptene than is contained in the best Turk- 
ish oil. 

Betel leaves yield an essential oil (0'5 per cent) of a 
brown color, an agreeable, tea-like odor, and a burning 
taste. Its specific gravity is 1'020 at 15° C. It boils at 




of value in perfumery as a substitute for civet or musk. 
Its specific gravity at 25° C. is 0'900. It solidifies at a 
temperature below 10° C, and contains a free fatty 
acid, probably palmitic, which separates partially even 
at common temperatures. 

Thymol is contained in abundance in the volatile 
oil of Monarda punctata, the American horsemint, 
which may hereafter become an important commercial 
source of this substance. The use of thymol as an 
antiseptic in dentifrices, etc., and as a general disin- 
fectant, is rapidly increasing. 

« < m ,» 

SCIENTIFIC AMUSEMENTS. 

The experiments herewith illustrated are selected by 
La Nature from a new edition of Mr. Gaston Tissau- 
dier's Recreations Scientifiques. 

Fig. 1 shows the method of making a sling with a 




Fig. l.-EXPERIMENT ON CENTRIFUGAL FOBCE. 

250° to 260* C, and consists of a phenol agreeing in pro- 
perties and reactions with eugenol and an indifferent 
hydrocarbon. The leaves are used in India in catarrhal 
and pulmonary affections, and it is probable that they 
owe whatever therapeutic virtue they have to the essen- 
tial oil. 
Musk seed yields a volatile oil which is likely to be 



» From the October report of Messrs. Schimmel & Co., of Leipsic. 
-Pharm. Era. 



Fig. 3.-DESSERT EXPERIMENT. 

cane and a potato. The end of the cane is inserted in 
a potato in such a way that the latter shall have a cer- 
tain degree of adhesion and be pretty firmly fixed. 
This done, the cane is swung around after the manner 
of a sling, and, being abruptly arrested at the moment 
when the end points toward the sky, the potato is 
thrown to a great height in the air. 

Fig. 2 shows the well known "sueker" of school 
boys. This object, as well known, consists of a leather 
disk through the center of which passes a strong cord, 
knotted on the under side of the disk to prevent its es- 
cape. After the disk has been soaked in water, if it be 
pressed against the sidewalk with the foot, and the 
cord be pulled, it acts on the principle of a cupping 
glass, and it is very difficult to separate it from the 
stone to which it adheres. 

Fig. 3 shows a method of performing a neat dessert 
experiment. When a grape or raisin is allowed to fall 
to the bottom of a gTass of champagne, bubbles of gas 
are observed to attach themselves to it. This causes it 
to rise to the surface, where the bubbles burst. Then 
it sinks, and afterward begins its ascent again. The 
bubbles of carbonic acid gas perform the role of 
minute balloons ascending in the liquid. 

— : < i»' » 

Patents as Investments. 

It has been said that the introduction of useful in- 
ventions seems to hold by far the most excellent place 
among human actions. Unfortunately this, like many 
other truths, is not sufficient of itself to incite the in- 
ventive faculty. Ife these money-getting times mere 
sentiment succumbs to pecuniary gain, and when the 
value of an invention is called into question, it is not 
its moral or beneficial effect upon the community that 
is considered, but rather the more practical one of its 
influence upon the pocket. Do patents pay ? is a 
question often put, and frequently answered in the nega- 
tive, but erroneously so. For the amount of money in- 
vested, there are few properties that have paid more 
handsomely. Take the leading investments of the day, 
how many of them are gigantic failures ? Of course all 
I patents do not pay, neither do all investments in any 
description of property ; but in these days of wild specu- 
lation, railroad bubbles, and bank failures, it may be 
very opportunely asked whether thirty-five dollars, or 
a little over two dollars a year, paid to the government 
for a seventeen years' exclusive right in and to some 
useful invention, is not a promising investment ? It 
at least is not a very extravagant one. 

We all know of patents that have paid their millions, 
but we do not all know of the many thousands upon 
thousands of patents which have realized for their 
owners amounts varying from five thousand to fifty 
thousand dollars and upward. Contrast these realiza- 
tions and the paltry outlay required with other invest- 
ments, and where is the property which yields as large 
a return ? That many patents do not pay is not always 
the fault of the invention, but not unfrequently is due 
to the want of proper commercial management, or to 
the clumsy form in which the invention, perhaps a very 
meritorious one, has been ushered to the public But 
even these patents ultimately sometimes prove valu- 
able, on account of the principle involved or some one 



particular construction or combination they cover, so 
that holders of subsequent patents are compelled to 
pay tribute, and it is never safe to consider a patent 
worthless because it is dormant. Its day, after the 
lapse of years even, may come unexpectedly. 

.Again, inventors frequently are at fault in not follow- 
ing up their inventions by fortifying the original pat- 
ent with subsequent ones covering improvements in 
matters of detail. Nor should repeatedfailurediscour- 
age an inventor ; for if only one patent out of every 
ten pays, it will many times more than compensate for 
the cost of. the ten. Not merely scientific men and me- 
chanics, but men of leisure, will do well, then, to con- 
sider whether a patent, if only as a speculation, is not 
a cheap investment, even if the weightier consideration 
of advancing the cause of science or adding to human 
comfort, by ever so small a step, be altogether dis- 
carded. 

« i n » • 

Flour Dust Dangerous. 

The Milling World reminds millers of the oft-proved 
fact that flour dust is a dangerously explosive material. 
Beware, says the editor, of lights thrust or carried into 
bins or rooms filled with dust-laden air. A week ago, 
he adds, I was startled as well as amused, on entering 
a friend's mill, to see the latest "cub" going around 
with an uncovered light, doing some investigation on 
"his own hook." As he thrust the light into a very 
dusty place, which his boyish curiosity suggested to 
him to explore, he was whistling in that peculiar fog- 
horn tone peculiar to and possible to nobody but a 
half -grown boy, the popular old tune " I want to be an 
angel!" As his whistle rose keen and triumphant 
above the whirr and rattle of the mill machines, I 
almost expected to witness the answering of his 
whistled prayer by an explosion of dust that would at 
once convert him into the angel he professed to wish to 
be. Having put the foreman on his track, I felt safer 
to stay inside that building until my business was trans- 
acted. In how many cases is the Wild, fresh, careless, 
untutored " cub " the real cause of " mysterious " fires 
and explosions ? He is often as dangerous as a dyna- 
mite bomb or a fire brand. 



New Remedy for Seasickness. 

Prof. Watson Smith announces that in the new arti- 
ficial alkaloid, antipyrine, discovered in 1883, byKnorr, 
of Erlangen, a potent remedy for seasickness has been 
found. The source of this antipyrine is that also of 
the aniline colors — viz., aniline — and thus, strange to 
say, this medicament is manufactured in the works of 
a large German firm producing alkalies, acids, and coal 
tar colors. Antipyrine may then be considered as a 
coal tar product. According to the Compt. Rend., 1887, 
105, 947, E. Dupuy administered antipyrine during the 
last three days before embarking and the first three 
days of an ocean voyage, in doses of 3 grammes per 
day. He states that none of the persons thus treated 
suffered from seasickness during the voyage across the 
Atlantic Ocean — a sufficiently severe test, certainly. 
Again, another and independent authority, M. Ossiau- 
Bonnet (Compt. Rend., 1887, 105, 1,028), states that anti-. 
pyrine acts excellently as a remedy against seasickness. 
In most cases a dose of 1}£ grammes is sufficient, the 




Fig. 2.-EXPERIMENT ON ATMOSPHERIC PRESSURE. 

effect being manifested in about ten minutes. In other 
cases the dose must be repeated. M. Ossian-Bonnet 
never required to use more than 3 grammes, in two 
doses, in order to completely remove the evil within an 
hour. In some cases, which were very rare, when the 
sick person, in consequence of continued vomiting, 
could not take the remedy, a subcutaneous injection of 
one gramme of antipyrine proved sufficient to remove 
the seasickness. 
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ENGINEERING INTENTIONS. 

A rotar} T engine has been patented by 

Messrs. Willis J. Fisk and Homer L. Phelps, of Lock- 
wood, N. Y. Combined with a cylinder having a trans- 
verse valve chest, with . snpply and exhaust ports and 
reversing valve, is a piston body with a transverse mor- 
tise and sliding sectional abutment, each outer section 
of which is expanded longitudinally by the pressure of 
steam in the joints between the two parts, the invention 
also covering various other novel features. 

A gas engine has been patented by Mr. 

I. Newton Hopkins, of Brooklyn, N. Y. Combined 
with a cylinder and hollow piston is a perforated disk 
near the ports, serving as a diaphragm for preventing 
the mixture of the products of combustion and gases 
drawn in during the forward stroke of the piston, and 
also as an abutment for the explosion. Another feature 
consists of an air supply pipe having two similar 
branches extending in opposite directions from the air 
port, their ends arranged opposite each other and a 
short distance apart, the object being to prevent noise 
at the air inlet. 

*♦♦ 

AGBICULTTTBAL INVENTION. 
A grain binder has been patented by 
Mr. William M. Clark, of Boscobel, Wis. This inven- 
tion relates to certain new and useful improvements in 
twine grain binders, simplifying their construction and 
making the machine compact and the operation more 
simple, the invention consisting in the construction 
and combination of numerous parts and details. 
*-*-« 

MISCELLANEOUS INVENTIONS. 

A hat and coat rack has been patent- 
ed by Mr. Frank Clemens, of Lafayette, led. It is 
formed of a single wire bent in a novel form, with eyes 
and arms, and portions to bear against the wall or sup- 
port, making a neat, strong, and cheaprackfor hats and 
coats. 

A sash weight has been patented by 
Mr. Milton L. Lissberger, of New York City. The lead 
body of the weight has a beveled recess, in which a 
shank with an eye and a pointed hook on its lower end 
can be inserted and made fast by driving a wedge into 
the recess back of the shank. 

A band cutter and feeder for thrash- 
ing machines has been patented by Mr. Karl G. Bareis, 
of McFarland, Wis. It is for cutting the bands of 
sheaves and feeding the loose grain to the thrashing 
cylinder, the invention covering various novel parts and 
details and combinations thereof. 

A street curb has been patented by 
Mr. Abraham B. Eoplin, of Hellertown, Pa. It is made 
of metal curb sections having an inner top flange and 
angular pockets or recesses along its inner margin, with 
an onter downwardly projecting gntter flange, making 
a enrb of great strength, adapted for all climates. 

A door securer has been patented by 
Mr. Frank T. Cladek, of Rahway, N. J. Combined 
with a pivoted latch is a pivoted cam lever arranged to 
act upon the door for closing it tightly after the latch 
has engaged with the keeper npon the door frame, the 
device being designed more particularly for refrigerator 
doors. 

A button has been patented by Mr. 

Adolph Blumenkrohn, of New York. City. It consists 
of a blank upon which there is placed a machine-em- 
broidered inner cover partially surrounded by an outer 
knit or crocheted cover formed with a central opening, 
through which the ornamental work npon the inner 
cover is seen. 

An antidote for venomous bites has 

been patented by Mr. Joshua T. Smith, of Coffee County, 
Ga. It is a medical compound designed to act as a 
powerful arterial stimulant, which in practice is said to 
have been found especially useful in the treatment of 
rattlesnake bites, to be administered in doses of a wine- 
glass every hour until the pain ceases. 

A channel cutter for water ways has 

been patented by Mr. William H. Avey, of Columbus, 
Ey. It consists of barges timbered together and carry- 
ing opposite edgewise disposed boards or cutters 
capable of vertical adjustment, in connection with other 
novel combinations of parts and features of construc- 
tion. 

An umbrella has been patented by Mr. 

Edmund Q. Ison, of Long Island City, N. Y. The 
handle has a sleeve adapted to revolve thereon, where- 
by the umbrella is made capable of revolving upon its 
stick, thus breaking the force of the wind, and an im- 
proved catch is provided for retaining the umbrella in 
open position. 

A clothes horse has been patented by 

Mr. Martin F. Dolan, of Brooklyn, N. Y. It consists 
of a tubnlar standard with a slotted or open top, and 
arms having locking parte, with other novel features, 
making a device capable of sustaining a large amount 
of line, and which when folded will occupy small room, 
and readily stand beneath a mantel or shelf. 

Combination spectacles form the sub- 
ject of a patent issued to Mr. Bernard Erause, of 
O'Fallon Depot, 111. The invention consists of detach- 
ably connect^ spectacles, the focuses of the two sets 
converging exactly, the arrangement being such that the 
lenses usually employed for distances may be corrected 
by the other set to form reading spectacles. 

An insulator has been patented by Mr. 

Lewis M. Neal, of North Middletown, Ey. It is formed 
of a solid piece of glass or other insulating material, 
with a post for receiving the telegraph wire, a channel 
around the post to increase the efficiency of the insula- 
tor, and a transverse aperture for receiving the wire by 
which the insulator is fastened to its support. 

A propeller shaft bearing has been pa- 
tented by Mr. John Richardson, of St. Mary's, Ga. The 
shaft is lengthened beyond the rear end of the hnb of 
the screw, a bearing being secured to the stern post of 
the vessel and one to the rudder post, each having oil 
holes and upwardly extending pipes connected there- 
with, to the upper end of which oil caps are secured. 



A ' candlestick has been patented by 

Mr. Hiram E. Lewis, of Gold Hill, Nevada. The 
candle-receiving tube has a spring for actuating the 
candle, and there is a lever pivotally connected with the 
tnbe, with other novel features, making an automatic 
feed for candlesticks and lanterns, to feed the candle 
npward as it burns down, so it may be entirely burned. 

A photographic camera has been pa- 
tented by Mr. Francis H. Patterson, of Norristown, Pa. 
The invention relates to cameras having swinging or re- 
versible backs, and provides novel means for the ad- 
justment of the lens end of the camera in rising and 
falling and rotatable directions, with special means for 
speedily releasing and seenrely holding it in position. 

A mechanical movement has been pa- 
tented by Mr. Benjamin F. Andrews, of Myers, Mo. It 
is designed to produce a high rate of speed in a rotary 
shaft from a slowly moving oscillating lever of greater 
power, within a limited space, the device being appli- 
cable for propelling vessels or vehicles and to various 
machines. 

A pruning implement has been pa- 
tented by Mr. Andreas Bosch, of Prairie du Chien, 
Wis. The invention covers a novel combination of 
parts in an implement for use in pruning trees and 
dressing their wonnds, adapted for use on large and 
small limbs, and so arranged that it may be used npon 
trees of almost any height. 

A vehicle spring has been patented by 

Mr. Edwin Jarrell, of Harper, Kansas. An important 
feature of this invention consists in torsional spring 
bars united or connected together at their inner ends 
and diverging from the point of connection, being suit- 
ably connected at their outer ends to enable their 
tension to properly operate. 

An earth auger has been patented by 
Mr. Thomas Tow, of Miles City. Montana Ter. It con- 
sists of a novel form of spiral blade mounted on a rod 
to give great length of cutting edge, making an auger 
which can be easily and quickly forced down into the 
earth and at the same time will take hold of the earth to 
lift it. 

A machine for regulating timepieces 
has been patented by Mr. William B. Farrar, of Greens- 
borough, N. C. A galvanic battery and a regnlating 
clock are mounted on a movable stand holding the 
watch to be regulated, and a magnet and battery cir- 
cuit are used in combination with other mechanism to 
automatically adjust the regulator of the watch in ac- 
cordance with the regulating clock. 

A holder for advertising mediums has 
been patented by Mr. Philip Delano, of Brooklyn, N. 
Y. It consists of a rear bar adapted to be secured to a 
window casing, and provided with fastening pins for 
supporting the advertisement, clamping bars hinged to 
the rear ends of the bar being adapted to be locked to- 
gether at their inner ends on the middle and in front of 
the rear bar. 

An electric gas lighter and extinguisher 
has been patented by Mr. George L. Hogan, of 01m- 
stead, Ky. The burner is provided with a poppet valve 
operated by a shaft and eccentric receiving rotary mo- 
tion from the armature of an electro-magnet, with other 
novel features, the device being adapted for lighting a 
single lamp or a series of lamps at the same instant, and 
for street or office lighting. 

A device for discharging coke ovens 

has been patented by Messrs. William T. Giles and 
William Booth, of Shamokin, Pa. It consists of a truck 
adapted to receive and hold the coal while in the oven, 
and a plow arranged outside of the oven, under which 
the truck is to be drawn to discharge its load, in com- 
bination with tracks and a windlass, being designed to 
save time and heat. 

Facing brick for building purposes 

forms the subject of a patent issued to Messrs. Richard 
and Charles Stcinan, of Brunswick, Germany. They 
consist of particular forms of angnlar bricks, to be laid 
in alternate reversed courses, the courses and the bed- 
ding joints of the facing bricks being laid opposite the 
middle of each bedding joint and course of the brick 
wall. 

An automatic grain measure has been 

patented by Mr. Harry W. Cowan, of Gros, Dakota 
Ter. It has a box in which the grain is measured, and a 
vibratory measuring plate operating on the grain filling 
into the box for actuating tripping devices connected 
with the tilting bottom of the box, with other novel 
features, being adapted to accurately measure any kind 
of grain. 

An animal trap has been patented by 

Messrs. La Fayette W. Page and Samuel Hardeman, of 
Franklin, Tenn. Combined with a striker connected 
with a rotary disk is a stop shoulder having eccentric 
approach and spring-actuated detent, the casing having 
circular top and bottom plates, with pivoted bait lever, 
and other novel features, whereby a large number of 
rats, etc., may be killed at one setting. 

A sleeve button has been patented by 

Mr. Lonis D. Frenot, of Newark, N. J. It has a 
threaded post surrounded by a sleeve, a nut engaging 
the post and sliding within the sleeve, with wings con- 
nected by hinge joints and to the sleeve, whereby the 
shank of the button may be passed throngh the button 
hole without subjecting the shank or the body of the 
button to excessive strain. 

A watch case pendant has been pa- 
tented by Mr. Peter Henry, of New York City. It con- 
sists of a bar with a winding shank at each end, the 
shanks being of unequal lengths, and the bar being 
adapted to be reversed in the rotating stem or holder, 
making a key for stem-winding watches which may be 
used with equal facility .with ** stem set " or " lever set " 
movements. 

A holder for kegs, barrels, etc., has 

been patented by Mr. Cary A. Manker, of Louisville, 
Neb. It consists of a rope passing over a pulley held on 
the nnder side of a counter or other support, two 
clamps being connected with the rope, one engaging 
the bottom rim and the other the bond of * barrel or 



keg, being especially adapted to facilitate work in retail 
stores. 

A bridle has been patented by Messrs. 

Edwin Crippen and William King, of New Orleans, La. 
To each check strap is secured a snap hook to receive 
large bit rings, and below the snap hook is secured to 
the cheek pieces snap hooks designed to receive small 
bit rings, the large or small bit rings to be used as 
desired, the arrangement being designed to do away 
with the necessity for enrb, chain, and other harsh bits. 

A buckle has been patented by the 

same inventors, in which the loop or shackle is attached 
to the main frame by a bolt, so that the bnckle may be 
removed from or applied to a strap or web withont rip- 
ping or stitching it, the tongne being pivoted npon the 
bolt, and there being an integral loop for holding the 
end of a strap. 

A heating stove has been patented by 

Mr. Charles H. L. Schlapp, of Davenport, Iowa. The 
fire pot is continned at one side into a magazine, which 
is inclosed by a combustion chamber that extends over 
the top of the fire pot, the latter connecting at its npper 
end with a mixing chamber, into which opens at each end 
a branch pipe leading to the base of the stove near the 
grate bars, the npper end of the fire pot having aper- 
tures for admitting air from the base, the stove being 
especially adapted for the complete and economical 
combustion of bituminous fnel. 

A combined table and sofa forms the 

subject of two patents issued to Mr. John E. Alden, of 
Lake George, N. Y. They provide a design for an in- 
expensive and self-contained structure which may be 
easily and qnickly set up to serve either of its intended 
purposes, and be strong and serviceable, the inventions 
covering various novel features of construction and 
combinations of parts, including simple and effective 
means for locking hinged end parts of a table top in un- 
folded positions to serve as legs to a sofa, when the 
table, with its legs folded within its frame, is inverted 
to receive the adjustable sofa top. 
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Brass, iron, and steel work of all kinds. Send sam- 
ple or description of what yon want, and we will name 
price. T. F. Welch & Co., 8 and 10 Medford St., Boston, 
Mass. 

Patent agents. T. H. McCnllock & Co., Omaha, Neb. 

Farmers and others who have a little leisure time for 
the next few months will find it their interest to write to 

B. F. Johnson & Co.. of Richmond, whose advertisement 
appears in another column. They offer great induce- 
ments to persons to work for them all or part of their 
time. 

Wanted— Parties to mannfacture my patent folding 
microscope on royalty. Send for photograph. Address 
P. O. box 660, Plainfleld, N. J. 

A very valuable patent for tempering, toughening, 
hardening and improving the quality of steel and other 
metals, and restoring burnt steel, is for sale by Lewis TJ. 
Bean, patentee, 2030 Vine St., Philadelphia. Wonderful 
tests of efficacy have been made. It is thought iron can 
be converted into steel by it. 

To Nut Manufacturers— For Sale : One Burdict hot 
pressed nut machine, of capacity 2 in. New, and offered 
at a remarkably low price. S. C. Forsaith Machine Co., 
Manchester, N. H. 

Portable grinding mills. Chas. Eaestner & Co., 
Chicago, 111. 
Short line telephones. See illustrated adv., page 172. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chicago. 111. 

Patent foot power scroll and circular saw, mortisers, 
lathes. Seneca Falls Mfg. Co., 666 Water St., Seneca 
Falls, N. Y. 

Finished wood boxes of all kinds made by F. D. 
Martin & Co., N. Springfield, Vt. Correspondence so- 
licited. 

Bnrnham's tnrbine wheel is sold at net price to mill 
owners. Catalogue free. Address York, Pa. 

The Diamond Prospecting Co., 22 W. Lake St., 
Chicago, 111., general agents for the Sullivan diamond 
prospecting drills. 

Force Bain, 76 Market St., Chicago, designer and con- 
structor. Electrical apparatus, fine and special ma' 
cbinery, etc. 

Nickel Plating.— Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions, eta $100 
"Little Wonder." A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J., and 92 and 94 Liberty St., New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, 111. 

The BaUroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Feed grinders. Chas. Eaestner & Co., Chicago, 111. 

The Enowles Steam Pnmp Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is* 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Reports on the value and validity of patents for in- 
vestors. Benjamin's Scientific Expert Office, No. 35 
Wall Street, New York. 

Presses & Dies. Fen-acute Mach. Co., Bridgeton, N. J 

The Holly Mannfacturing Co., of Lock port, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Curtis Pressure Regulator and Steam Trap. See p. 77. 

Pedestal tenoner. All kinds woodworking machinery. 

C. B. Rogers & Co., Norwich, Conn. 

Billings 1 Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

Steam Hammers, Improved Hydranlic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Multiple spindle drills, driven by endless belts, with 
adjustable tightener. New, novel, cheap. Dwight Slate 
Mch. Co., Hartford, Conn. 

60,000 Emerson's 1887 ^T" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 

Hoisting Engines. D. Frisbie & Co., New York city. 

*' How to Keep Boilers Clean." Send your address 
for free 88 page book.' Jas. C. Hotcbkiss, 120 Liberty St., 
N.Y. 

Paint mills. Chas. Eaestner & Co., Chicago, HI. 

Lathes for cutting irregular forms a specialty. See 
ad. p. 62. 

Practical working drawings of machinery made by A. 
K. Mansfield & Co., 280 Broadway, N. Y. Correspondence 
invited. 

For Steam Heating— the Dunning Patent Wrought 
Iron Boiler. Over 13,500 in use. Manufactured by New 
York Central Iron Works, Geneva, N. Y., TJ. S. A. 

"The Improved Greene Engine," only lnbricating 
valve gear, without spring, catch, or wedge. Providence, 
R. I., Steam Engine Co. 

Woodworking machinery, planers, snrfacers, match- 
ers, headers, etc. Rollsfcone Machine Co., Fitchburg, 
Mass. 

Engines and boilers. Chas. Eaestner & Co., Chicago, 
Di. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St,, Philadelphia, Pa. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 
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NEW BOOKS AND PUBLICATIONS. 
A Text Book on Roofs and Bridges. 

Part I. Stresses in Simple Trusses. 

By Mansfield Merriman. New York : 

John Wiley & Sons. Pp. 118. Price 

$2.50. 
The author, a professor of civil engineering in the 
Lehigh, Pa., University, presents in this volume a syn- 
opsis of one of four parts of the course of instruction 
followed in that institution. The book is more espe- 
cially for the use of students intending to take a tho- 
rough coarse in civil engineering, and each alternate 
leaf throughout the book has been left blank for con- 
venience in recording solutions of problems. 

The Amazon Provinces of Peru as a 
Field for European Emigration. 
By H. Guillaume, P.R.G.S. London : 
Wyman & Sons. 1888. Pp. xvi, 309. 
Price $2.00. 

This work, dedicated to one of the rival aspirants to 
the'govemiug of Pern, General Andres Avelino Caceres, 
is the work of the Peruvian Consul-Oeneral at South- 
ampton. It treats at considerable length of the eth- 
nology, natural history, topography, and other features 
of the region lying on the eastern slope of the Andes, 
and is designed to encourage emigration thereto. The 
work is well and characteristically illustrated, with va- 
rious views. Its frontispiece is a portrait of Caceres, 
whose star has lately been in the ascendant. The work 
presents a clear and striking picture of the country 
and its prospects, both as a mineral-producing territory 
and from other points of view. 

Mechanical Drawing. By Linus 
Faunce. Boston : W. J. Schofield. 
1887. Pp. 136. Price $1.25. 
This excellent little work, designed for the use of the 
students of the Massachusetts Institute of Technology, 
may be safely recommended to all students of this 
branch of science. It abounds in practical notes, and 
deals largely with the solution of problems in geome- 
trical graphics. Shadows and projection are likewise 
treated at considerable length, and make, the whole a 
compact yet full treatise on its important subject. 

A Course of Lectures on Electricity. 
By George Forbes. London : Long- 
mans, Green & Co. 1888. Pp vii, 163. 
Price $1.50. 

This attractive and excellent little work is a welcome 
addition to the somewhat numerous list of works on 
the elements of electrical science. Many of the illus- 
trations are naturally old time productions, the ac- 
quaintances of past years, but the main tone of the 
text is quite in accord with the last developments of 
the day. The treatment is popular and attractive. 
Mathematics, to many the great bugbear of the science 
of to-day, are omitted, and experimental demonstrations 
are made to take their place. We recommend the work 
to our readers, believing it adapted to fill creditably its 
place in electrical literature. 

Steam Boiler Explosions, in Theory 
and Practice. By R. H. Thurston, 
M.A., Doc. Eng. New York : John 
Wiley & Sons. 1887. Pp. vii, 173. 
Price $1.50. 
The name of the author carries with it the best guar 
antee of the value of this book. It is well illustrated^ 
and treats of the subject from every standpoint. Tl 
theory is considered and a series of conclusions reac 
that are based largely on the well known Stevens expert 
ments at Sandy Hook. His eighth conclusion contains 
the gist of the matter, and is a capital commentary on 
the sensible and practical way in which the writer deals 
with his material : " That all explosions are certainly 
due to simple and preventable causes, and nearly all 
to simple ignorance or carelessness, ou the part of ei- 
ther designer, constructor, proprietor, or attendants." 
Next, the author disposes In a few words of the pre- 
vention of explosions, stating it to be a matter of the 
utmost simplicity. The work should be studied by all 
engineers, especially by the working staff, who are so 
fond of indulging in theories that are utterly unproved, 
and in making a mystery of the causes that bring about 
the rupture of iron plates. 

The Vosburg Tunnel : A Description 
of its Construction. Illustrated. 
By Leo von Rosenberg. New York. 
1887. Pp. 56. Price $1. 

This elegantly printed monograph details the methods 
of construction adopted in the construction of the 
Vosburg tunnel on the Lehigh Valley Railroad. To Mr. 
Von Rosenberg had been entrusted the making of a com- 
plete series of drawings of the tunnel work. He has 
now published, with special permission of the Lehigh 
Valley Railroad Company, a collection of these dng 
ings, and in the 56 pages of text has fully expl; 
them, and has given practical points and figu: 
statistics. The whole thus acquires character as an ex- 
ponent of modern successful tunnel practice, and should 
be found in every railroad engineer's library. 

Zwicker's Instructor for Procuring 
Stationary and Steam Engi- 
neer's License. By Philip Henry 
Zwicker. St. Louis, Mo. 1887. Pp. 
84. Price $2. 

This work, in a series of questions and answers, 
aims to give the instruction indicated by its title. It 
will be found useful reading for aspirants to a know 
ledge of practical engineering. 

Porous Earthenwares. Facsimile of 
United States Letters Patent issued 
to Charles Carroll Gilman. 1887. 

This book comprises facsimile reproductions of 
thirty-three patents granted to Mr. Gilman. No com- 
ments are given, but each patent is allowed to speak 
for itself. The publication presents a novel and inter- 
esting appearance. It is a characteristic way of illus- 
trating the life work of an inventor. 

B2&"" Any of the above books may be purchased through 
this office. Send for new catalogue just published. 
Address Mttnn & Co., 361 Broadway, New York. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Iufortnatlou on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) W. D. — In casehardening gun trim- 
mings and locks the articles should be packed in a 
wrought or cast iron box with a cover so arranged as 
to allow of the use of clay to lute it as nearly tight as 
possible. To produce the mottled appearance, use 
bone black or burnt bones pulverized, which give a gray 
color to the metal, and burnt leather pulverized, which 
gives a blue color. Mix the two materials loosely as 
you pack the articles to produce the mottled appear- 
ance. When packed and the cover luted, the box is to be 
heated to a low red in a furnace or forge fire, and kept 
at this temperature from % to 1}£ hours, according to 
to the depth of casehardening required. Then raise 
the box to a cherry red heat for a few minutes, long 
enough to allow the hardening heat to penetrate to the 
center of the box, when it can be opened, the pieces 
picked out and dipped in water at ordinary shop tem- 
per and quickly dried, or if there are many pieces the 
box can be tipped and the contents dropped into the 
hardening tub. 

(2) F. C. H. asks : 1. What is meant by 

*' boxing the' compass," also by boxing it backward? 
' A. To box the compass is to call the 32 points of the 
compass by their proper names toward the right hand 
as you look at the compass card, or from north by the 
eaBt. As for example, N., N. by E„ N. N. E., N. E., 
N. E. by E., E. N. E., E. by N., E., and so on. Boxing 
backward is reversing the order. 2. How can I find out 
the desired horse power to run a certain machine? And 
when I have the horse power, how shall I find the size 
of cylinders I need (there being two) for an oscillating 
engine? A. Find the power required for any given ma- 
chine with a dynamometer. They are for sale by the en- 
gineering trade. You cannot compute the size of the 
cylinder directly from the required horse power. Steam 
pressure, speed, mean pressure from cut-off, and rela- 
tive length of stroke and diameter of cylinder, all have 
to be considered in arriving at the required result. You 
will find the nominal sizes of cylinders for given powers 
of engines tabulated in the circulars of dealers. 

(3)/W. J. B. asks : What can I put into 

a'ceffi/nt I now make to keep it from becoming neu- 
tralised? It is made by boiling acetic acid, then mix- 
ijj^ginto it gelatine until it •becomes thick. It makes a 
"iry good cement, but after it is made awhile it loses 
ts sticking properties and gets like oil. A. You pro- 
bably don't keep it tightly corked. The best liquid 
glue is said to be made from the following receipt; 
Take a wide-mouthed bottle and dissolve in it 8 ounce's, 
best glue in % pint water, by setting it in a vessel of 
water and heating until dissolved. Then add slowly 
2J-£ ounces strong nitric acid 36° Baume, stirring all the 
white. Effervescence takes place with generation of 
fumes. When all the acid has been added, the liquid 
is allowed to cool. Keep it well corked. 

(4) J. T. W. asks concerning some pre- 
parations which will preserve "string netting." I have 
inclosed my chicken yards with a 4 ply string net, and 
as the climate here is wet, I am afraid it will soon rot. 
A. Dissolve 1 pound of sulphate of zinc in 40 gallons of 
water, and then add 1 pound of sal soda. After these 
ingredients are dissolved, add 2 ounces tartaric acid. 
The net should be soaked in this solution for 24 hours 
and then dried without wringing. 

(5) J. H. U. desires a prescription for 

earache. A. Consult a physician. It is dangerous to 
treat such troubles without competent advice. 2. A 
receipt for parte which would make labels stick fast to 
tin boxes^vrfT Use starch paste with which a little 
Venice terpentine has been incorporated, while it 

C. M. desires the receipt and quan 

'tities for making 50 gallons of javelle water. A. Javelle 
wateris best made by passing gaseous chlorine into a 
solution of 1 part of carbonate of potash in 10 parts of 
water until the gas ceases to be absorbed. It may also 
be made by addinga solution of carbonate of potash 
to a solution of chloride of lime, with agitation, as long 
as a precipitate forms, the liquid being afterward de- 
canted or filtered off. See also Scientific American 
Supplement, No. 314. 

(7) D. L. W. asks : What will kill the 

smell of turpentine without affecting its strength? A. 
Try filtering through bone charcoal, but we doubt 
whether anything will prove effectual. 

(8) J. P. B. recommends the following 

as an excellent blacking for braes or wood work: Take 
a little bit of good black printer's ink (with a very little 
turpentine to moisten it enough) and blacken any kind 
of wood or metal. When it gets hard, it will adhere 
firmly, and dries fiat 

(9) A. L. B. asks for a lacquer for a 

brass instrument that has become somewhat tarnished, 
it must be of a lemon or orange tint. A. Take 1 part 
of finely broken shellac to 4 parts strong alcohol, let it 
stand in a warm place with plenty of shaking for about 
24 hours, one-fifth to one-tenth part of mastic may be 
added. If it needs filtering, it must be done,but through 
coarse filtering paper. A little gamboge for yellow, or 
dragon's blood for red must be added. Apply the var- 



nish to the hot metal/which must.be absolutely clean 
and untouched by the fingers. Apply the brush with 
strokes parallel to the streaks of the metal. 

(10) J. E. McK.— Wood begins to be 

dangeronsly hot at 300° F. Drying rooms should never 
reach this limit, 150° to 215° F. should dry barrel 
stock very fast, and 215° should be the limit of heat in 
the lumber room. Excessive heat cracks the lumber. 

(11) L. C. D. — Picture frame maker's 
putty i s made of whiting, glue, and water, worked very 
stiff. The mould is oiled. If you wish it to dry slow, 
put a'few drops of glycerine in the back of putty. 

(12) E. B. asks how to set a carriage 

axle or a wagon axle. A. Make the bottom side of the 
bearings or skeins a straight line, and give a slight set 
forward, so that the distance between the front of the 
rims of two wheels will be % to 1 inch less than between 
the backs. 

(13) P. J. H. asks the names of the dif- 
ferent sections of a globe valve. A. Body, seat, bon- 
net, stuffing box, nut or gland, spindle, valve disk, 
valve nut, wheel. 

(14) J. C. P. asks : 1. How many can- 
dle power does the inexpensive arc lamp described in 
the Scientific American, vol. 56, page 374, give? A. 
From 40 candles upward. It needs constant personal 
attention. 2. How many cells of the simple plunge 
battery of vol. 57, page 116, would it take to light the 
arc lamp for three hours every night? A. From 30 
cells upward. 3. Of the simple plunge battery, does 
one tumbler mean one cell? A. Yes. 4. How many cells 
of the single fluid battery, vol. 57, page 390, of the gal- 
lon size will it take to light the arc lamp? A. From 20 
cells upward. 

(15) A. W. S. asks : 1. Could .the eight 

light dynamo given in No. 17 of the Scientific Ameri- 
can of 1887 be changed to a motor by winding the ar- 
mature and field magnet with a different size of wire? 
If so, what size of wire would have to be used, and how 
manyipoundB for each? A. The dynamo referred to 
makes a good motor without any alteration. 2. What 
size of wire would have to be used for a motor, on 
same floor, only half size, or one-fourth the power? 
A. You should preserve about the same proportions 
throughout all the parts of the machine, including the 
wire. 

(16) C. H. U.— There are three trees 
popularly called *• umbrella tree." The one which you 
inquire about appears to be, from your description, a 
variety of the Melia azederach, which forms a dense 
round.head, fiattish underneath, which, viewed from a 
distance, somewhat resembles an open umbrella. The 
two other umbrella trees are species of magnolia. 

(17) W. S. A. asks what a candle power 

is, or what is the basis; upon what is a candle power 
based? A. A candle power is the light given by a sperm 
candle burning 120 grains per hour. It is an extremely 
crude standard, but by the adoption of a known type of 
candle has acquired some accuracy. 

(18) E. H. writes : We have a cross belt 

in our shop that is heavily charged with electricity. 
How can the circuit be completed, so that it will give a 
person a shock? This belt will draw sparks from a per- 
son's finger tips at a distance of from 3 to 4 inches, and 
the only effect felt is a sharp stinging at the point from 
which the sparks issue. The other day a party came in 
and held his fingers up to the belt, and if we touched 
him in that position, we would receive a shock, but this 
only answered for this one person, and would not do for 
any one else, and, in fact, when he came in a day later, 
it would not do it again with him. Can you through 
your columns give us any information in relation to 
the phenomena? A. To get a shock by means of your 
belt, charge a Leyden jar with it by holding the knob 
in its vicinity. Possibly the clothing of the person who 
gave a shock had something to do with the phenome- 
non. 

(19) S. K. M. asks : 1. How should Holtz 

machine be altered to use Topler's plan? A. See Sci- 
entific American Supplement. No. 391. -Z. How is 
luminous paint made? A. See articles on this subject 
in Scientific American Supplement, Nob. 249 and 
497. 3. How is ink for type writer ribbons applied? 
A. Lay out the ribbon in such lengths as may be con- 
venient, and apply the ink after agitation by means of 
a soft brush, rubbing it well into the interstices of the 
ribbon with a stiff tooth brush. Hardly any ink should 
remain on the surface. 

(20) J. W. desires (1) a cement suitable 

for cast iron-. A. Mix powdered cast iron bore chips, 
60 parts, salammoniac 2 parts, flowers of sulphur 1 part, 
and stir the mixture into a stiff paste by adding water. 
The cement must be used while fresh. 2. Is there a 
positive cure for freckles that will remove them without 
injury to the skin? A. There is no positive cure, but 
you might try % drachm ammonium chloride and 2 
drachms laveudar, in half a pint of distilled water. 
This mixture may do some good. Apply to the face 
two or three times a day with a sponge. 

(21) F. C. H. asks (1) how to clean velvet 

collars on overcoats. A. See Scientific American 
Supplement No. 158. 2. How to take off the traces of 
a sheet iron stove done by the scratching of matches? A. 
Use stove polish. 3. Could the simple telephone de- 
scribed in the Scientific American Supplement, No. 
142, be used for a transmitter, and could I use No. 20 
cotton covered wire for the Hne? For a short line 
could I connect one wire with the water pipe? A. Yes; 
but you had better use a closed metallic circuit. 

(22) F. E. D. desires a recipe for skele- 
toning and bleaching leaves. A. See "How to Prepare 
Skeleton Leaves and Grasses, 11 contained in Scientific 
American Supplement, No. 270. 

(23) W. P. P. asks how to remove the 

copper from electric light carbons. A. Use nitric acid. 

(24) M. N. O. asks how to remove India 

ink marks that have been pricked in a person's armor 
hand. A. It is impossible to take them out completely. 
Their intensity may be modified by several times prick- 
ing them over with milk. 



TO INVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess uiv 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 861 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

March 13, 1888, 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 



Advertising mediums, holder for, P. Delano 879,876 

Air jet, B. F. gammons 879,543 

Ammonia and chlorine from ammonium chloride, 

obtaining, L. Mond 379,488 

Ammonia and hydrochloric acid, obtaining, L. 

Mond 879,487 

Animal suspending device, B. A. Stiles 879,261 

Auger, earth, T. Tow 879,345 

Awning, vehicle, A. D. Beedle 379,356 

Axial rolling, H. H. Forsyth 379,886 

Axle boxes, dust guard for car, P. Sweeney 379,524 

Axle nut, capping, E. Firth el ai 879,214 

Baling press, W. S. Reeder 379,414 

Band cutter and feeder, K. G. Bareis 379,356 

Battery. See Electric battery. Non-polarizing 
constant current battery. 

Bed, folding, J. Condell 379,449 

Bedstead attachment, H. W. Munsey 879,409 

Bicycle, H. A. Davis 579,873 

Bleaching, apparatus for electric, Hermite & 

Cooper 879,465 

Block. See Building block. 

Blooms, apparatus for transferring, R. P. Dolan. . 379,507 

Boiler. See Steam boiler. 

Boiler, J. K. Purinton 879,245 

Boiler feeder, Kruse & Smith 879,520 

Book and slate, combined, W. T. Jamison 379,469 

Bookbinding, M. Ryan 379,334 

Bootor shoe, S. Dalsheimer 879,452 

Boot or shoe, S. Jeffers 379,471 

Box. See Fire alarm signal box. Journal box. 
Letter box. 

Box hinging machine, A. C. Bolton 379,368 

Bracket. See Curtain roller bracket. 
Brake. See Car brake. Windmill brake. 

Brick, etc., R. & C. Stelnau 879,338 

Bridle swivel, II. 'Johnson 379,537 

Brush for muilage and other liquids, fountain, A. 

C.Harrington 379,463 

Buckle, J. C. Hyde 879.516 

Buckle and hame tug attachment, W. Dippert 379,530 

Boggy top, J. D. Reed 379,493 

Buggy top.O. Slagle 379.546 

Building block, J. R. Werth 379,429 

Burner. See Gas burner. Hydrocarbon burner. 
Oil burner. 

Bustle, P. M. Jeflery 379,616 

Bustle, G. Schoen 379,419 

Button, J. Costello 379,529 

Button attaching machine, A. G. Wilkin a.. 379,4.31 

Buttonholes, finishing, Thomson & Phelps 379.497 

Button, imitation, J. C. Schmahl 379,289 

Buttons, tool for removing, E. B. Hamilton 379,460 

Cabinet for displaying cakes and confections, H. 

King 379,475 

Calculating device, interest, G. D. Hicks 379.536 

Calendar with day indicator, dial, C. F. Sinn 379,293 

Camera. See Photographic camera. 
Can. See Oil can. 

Car brake, J. M. Swalm 879,548 

Car bumper, spring, G. H. Benjamin 379,528 

Car, cable railway, H. W. McNeill 879,407 

Car coupling, W. M. Reed 879,331 

Car spring plates, making, C. T. Schoen 879,544 

Car wheel, L. A. Thompson 379,254 

Cars, bell cord for, Glasgow & Stevens 379,459 

Cars, horse guard for tram, J. Stephenson 379,496 

Cars, station indicator for railway, J. W. War- 
hurst 379,428 

Card grinder. B. S. Roy 379,285 

Carpet fastener, M. B . McCastline 379,236 

Carriage, child's, N. B. Clinch 879.207 

Carrier. See Pneumatic carrier. Quilting ma- 
chine shuttle carrier. Sheaf carrier. 

Cash carriers, air cushion for, H. Thomas 379,296 

Chair, llsh plate, and rail coupler, combined, W. 

Wilt 879,432 

Chairs, equilibrium appliance for rocking, G. 

Kelly 379,472 

Chart, dress, Fels & Simon 379,384 • 

Chicken, brooder, C. Houser 879,898 

Chimney cowl, J. Goettel 879,216 

Chuck, lathe, H. N.Kennedy 879,473 

Churn, C. F. Chamberlain 879.447 

Clasp, E. C.Jones 379,229 

Clock cases and other articles from plastic ma- 
terial, manufacture of, R. P. Coughlin 379,450 

Clothes horse, M. F. Dolan 379,378 

Coal, etc., m onanism for separating, S. Thomas... 379,258 

Cock, plug, J. Powell t 379,244 

Coke ovens, device for discharging, "Giles & 

Booth 379,390 

Collar, horse, Jacobs & Chapman 379,2~;"> 

Collar pad, horse, J. S. Cusson 379,506 

Conduit, underground, M. R. Muckle, Jr 379,408 

Copy holder, attachable, A. B. Reld 379,246 

Corks, means for securing, J. W. Kincaid 379,230 

Coupling. See Car coupling. Thill coupling. 
Coupling links, etc.. machine for bending and 

forging, M. Kennedy 379,474 

Cultivator. C. Whitehall 379.430 

Cultivator, disk, R. K. Swift 379,296 

Curling iron, C. H. Bissell 879,443 

Curtain roller bracket and pole attachment. J. W. 

Greene 379,309 

Cutter. See Band cutter. Hog tendon cutter. 

Damper regulator, furnace, W. C. Higgins 379,396 

Depth gauge, W. D. Spencer 379,423 

Desk, C. Larson 879532 

Distilling petroleum, W.H.Pitt 379,492 
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Doorcheck.C. Polley 379.327 

Door hanger, Parker & Bennett 379,205 

Draught equalizer, M. Fell 379,383 

Draught equalizer, vehicle, W. A. Fry 379.215 

Drawing implement, W. F. Bracket 379,206 

Egg safety shipping package, J. Adams . 379,526 

Eggs, etc., composition for preserving, F. Zeiler. . 379,262 
Electric battery, primary, H. Woodward... 379,551, 379,552 
Electric light and motor circuits, switch for, 

Brann & Kinney 379,501 

Electric machine, dynamo, L. C.Rice 379,284 

Electric motors, regulation of, D. Higham.. 379,466, 379,467 

Electric wires, coupling for joining, C. Hering 379,221 

Electrical cables, test circuit and apparatus for, 

I.H. Farnham 379,532 

Electrical machines, apparatus for dressing off 

the commutators of dynamo, D. J. Tittle, Jr... 379,344 
Elevator. See Hydranlic elevator. 
Elevator hand ropes, device for operating, Q. N. 

Evans 379,381 

Engine. See Gas engine. Rotary engine. 

Extension gauge. Brown & James .. 379,361 

Fabric. See Looped surfaced fabric. Woven 
fabric. 

b'eed trough, E. P. Newbanks 379,489 

Feed water heater and purifier, J. S. Phares 379,540 

Felted foot wear, A. A. Hawley 379,220 

Fence, J. F. I.emen 379,279 

Fence machine, W. C. Gholson 379,458 

Fence machine, Rickard & Wright 359,54] 

Fence machine, Van Doren & Lovejoy 379,426 

Fence, machine for swaging together the parts of 

an iron picket. A. J. Moyer 379.321 

File for letters, etc, W. A. Cooke, Jr 379,367 

Filter, J. E. Warren 379,349 

Filter presses, appliance for locking, J. Kroog 379,518 

Fire alarm signal box, G . M. Stevens 379,339 

Firearm, breech-loading, Torkelson & Johnson... 379,257 

Fire extinguisher, automatic, R. W. Miller 379.240 

Fire extingushing apparatus, E. Pereles 379,282 

Flower stand, W. H. Wright 379,261 

Fork. See Hay fork. 

Fruit knife, L. C McNeal 379,238 

Fuel composition, J. N. Owen 379,490 

Furnace. See Heating furnace. Slag furnace. 

Furniture, school, O. 8. Garretson 379,387, 379,388 

Gauge. See Depth gauge. Extension gauge. 
Pressure gauge. 

Gas burner. C. W. Young 379,435 

Gas engine, I.N. Hopkins 379,397 

Gas lighter and extinguisher, electric, G. L. 

. Hogan 379,396 

Gate. See Swinging gate. 
Generator. See Steam generator. 

Girder, spiral, W. W.Green 379,217 

Grader, road, S. F. Welch 379,550 

Grain binder, W. M. Clark 379,365 

Grain binder, J. F. Seiberling 379,494 

Grain scourer, G. L. Squier 379.337 

Grain washing and drying machine, P. Van Gel- 

der 379,498 

Grinding mill, feed, H. W. Vietmeyer 379,549 

Gutter and conduit, combined, H. L. Cranf ord 379,595 

Halter, J. C. Covert 379369 

Hammer, power, H.St. Ijawrence 379,340 

Handle. See Tool handle. 

Hanger. See Door hanger. Pipe banger. 

Harrow, disk, G. H. Sawyer 379,287 

Hay fork, horse,.]. W. Collins 379,448 

Hay loader. Strub & Nendel 379,341 

Headlight, locomotive. L. H. McKee 379,539 

Heat and power, means for supplying, W. E. 

Prall 379,283 

Heater. See Feed water heater. 

Heating furnace, J. W. Clark 379,364 

Hog tendon cutter, D. A. Runnels 379,286 

Holder. See Copy holder. Paper holder. Shaft 
holder. 

Horse detacher. T. White 379,352 

Hydraulic elevator, I* S. & F. B. Graves 379,513 

Hydrocarbon burner, J. F. Seery 379,291 

Index, F. L. Miller 379,320 

Indicator. See Station indicator. 

Inkstand, J. S. Ross 379,247, 379,248 

Insecticide. H. M. Pollard 379,326 

Iron. See Curling iron. 

Iron, manufacture of sheet, I. E.Craig 379,370, 379,371 

irrigation, system of, A. S. Haines 379,392 

Jack, see Lifting jack. 

Journal box, self-lubricating, J. Douglas, Jr 379.531 

Knife. See Fruit knife. Paper knife. 

Knitted- caps, making, R. W. Scott 379,420 

Lamp extinguisher, E. J. Shaw 379,249 

Lamp socket, incandescent, F. Thone 379,255 

I,amp, street, M. L. Best 379.265 

Lantern, tubular, L. 1\ Betts 379,304 

Last, repairer's, A. Wiseman 379,434 

Lathe, Jones & Rogers 379,313 

Lathe tool, J. D. Hall 379,218 

Letter box, J. B. Archer 379,302 

Level sheath, spirit, J. S. Truitt 379,259 

Lifting jack, F. H. Sleeper ... 879,294 

Lock. See Nut lock. Seal lock. 

Log canting device, W. D. Link 379,403 

Loom, J. A. Mattern 379,481 

Loom for weaving pockets, etc., J. T. Meats 379,484 

Loom let-off mechanism, W. J. Hulford 379,311 

Loop surfaced fabric and making the same, T.arab 

& Morley 379,402 

Lubricator, J. Powell 379,243 

Map, W. M. Bours 379,360 

Marker, land, Fell & Blair 379,455 

Measure, automatic grain, H. W. Cowan 379,209 

Measuring machine, grain, J. M. Lamb 379,231 

Measuring the distance and height of objects, in- 
strument for, W. Farquharson (r) 10.908 

Mechanical movement, B. F. Andrews 879,499 

Mechanical movement, W. Koch 379,479 

Medicinal preparation, L. B. Weld 379,299 

Metals by electricity, working, N. De Benardos... 379,453 

Metals, treatment of, W. A. Baldwin 379,438 

Mill. See Grinding mill. 

Motion, device for converting, W. H. McAn- 

drews 379,405 

Motion, means for converting, James & Robinson 379,277 
Motor. See Weight motor. 

Mower, lawn, J. F. Watermolen 379,350 

Nail distributing and feeding machine, F. F. Ray- 
mond, 2d 379,330 

Nail finishing machine, E. E. Pierce 379,413 

Non-polarizing constant current battery, F. J. 

Crouch 879,372 

Nut lock, R. M. Keating 379,278 

Nut lock, B.C. Rolls 379.523 

Oil burner. C. H. Hoopes., 379,468 

Oil can or other vessel, A. R. W. Knight 379,517 

Ore concentrator, J. Sandon 879,418 

Oyster beds, apparatus for removing star fish 

from, E. H. Smith ' 379,422 

Packing, piston rod, W. H. Ford 379,272 

Pad. See Collar pad. 

Paddlewheel, W. Bryant 379,362 



Padlock, combination, E. L. Drake 379,508 

Paint press, R.C.Hopkins et al 379,464 

Paper holder and cutter, roll, Booth & Williams. . 379,444 
Paper knife and stampholder, combined. B. Rice. 379,415 

Parer, apple, W. A. C. Oaks 379,324 

Peeler, orange, C. H. Porter 379,328 

Pen, J. W. Wise 379,433 

Pen, telegraphic, H. P. Copeland 379,368 

Perforating machine, E. P. Donnell 379,379 

Photograph burnisher, W. G. C. Kimball 879,314 

Photograph exhibitor, Porteous & Miller, 379,522 

Photographer's kit, W. J. M. Dobson 379,377 

Photographic camera, J. E. Thornton 379,343 

Pinchers, shoemaker's, J. Knell 3,79.476 

Pipe hanger, H. Trask 379,425 

Pipe thimble, A. T. Mathews 379,482, 379,488 

Pipe wrench, T. F. Krueger 379,519 

Pipes, trap for exhaust steam, E. Rutzler 379,542 

Plane, J. J. Tower 379,346 

Planter, corn, J. W. & G. W. Campbell 379,363 

Planter, corn, J. M. Getchell 879,389 

Plow, fire, J. B. Oliver (r) 10,909 

Plows, sulky attachment for, G. H. Sawyer 379,288 

Pneumatic carrier, G. D. Burton 379,503 

Pocket receptacle, pickpocket proof, S. Mendel- 
son 379,819 

Pocket spring, safety, J. C. Wakefield 379,347 

Press. See Baling press. Paint press. 

Pressure gauge, mercury, E. Brown 879,805 

Pressure governor, fluid, R. Everitt 379.382 

Printing machine, plate, A. M. Marcilly 379,235 

Privy seat, Kelley & Ball 379,538 

Prop spring, top, A. C. Ohlsen 379,281 

Pruning implement, A. Bosch 379,859 

Pulverizer and weeder, combined, E. C. Elwell.... 379,308 

Pump, G. H. Laub 379.233 

Pump, W. B. McGinnis 379.237 

Quilting machine, W. Koch 379,477. 379,478 

Quilting machine shuttle carrier, W. Koch 379.480 

Quinia, preparing hydrochlorate of, L. B. Weld... 879,293 

Quinine, solution of, L. B. Weld 379,300 

Radiators, vent plug for steam, E. P. Waggoner. . 379,260 

Railway, electric surface, J . A. Enos . — 379,509 

Railway rail tie and rail clamp, J. E. Hudec 879.222 

Railway tie, J. Jacobs ;,. 379,399 

Railway tie, metallic, S. B. Jerome — 379,312 

Railway track clearer or snow plow, L. J. Bergen- 

dahl 879,441 

Railways at switches, operating cable, Clement & 

Watriss 379,306 

Ram, J. F. Ward 379,427 

Reaper and mower blade, sharpener for, L. P. 

Sefton 379,335 

Refrigeration, artificial, W. Andrew 879.264 

Refrigerator, J. Frenier 379,533 

Refrigerator, C. W. Monroe 379,521 

Regulator. See Damper regulator. 

Revolver, J ohnson & Fyrberg 379,226, 379,227 

Revolvers, barrel lock for, Johnson & Fyrberg 379,225 

Rivet holding device, J. Bardsley 379.204 

Rolling mill housing, J. Eynon 379,510 

Rotary engine, Fisk & Phelps 379.385 

Sad irons, detachable handle for, J. Sabold 379,416 

Salve, M. E.Austin 379,500 

Sand distributing machine, R. Titcomb 379,256 

Sash fastener, R. H. North 379,242 

Sash weight, M. L. Lissberger 379.317 

Sawmill dog, W. H. Bennett 379,440 

Scoops, etc., bag opening attachment for, F. 

Pease 379,491 

Scourer. See Grain scourer. 

Screw tap, E. Firth etat.l 379,213 

Seal lock, Waldron & Boiler 379.348 

Seat. See Privy seat. 

Sewing machine shuttle, C. E. Wilkinson 379,353 

Sewing machine trimming mechanism, W. A. 

Neely 379,410 

Shaft attachment for vehicles, Hare & Sproul 379,462 

Shaft holder, G. J. Spenneberg 379,547 

Sheaf carrier, C. H. & G. W. Elliott 379,212 

Sheaf carrier, A. Jewell ... 879,223 

Shelf fastener, adjustable, H. D. Thatcher 379,252 

Shutter worker, J. A. Edes 379,380 

Sifter, ash, J. A. Murphy 879,322 

Sifter, coal, Butcher & Bailey 379,267 

Slag furnace, O. T.X.Adams 379,436, 379,527 

Slag furnace, P. H. Adams, Jr 379,437 

Slag furnace, J. E. Peck 879,411 

Slag furnace. O. B. Peck 379,412 

Sleigh, S. R. Bailey 379,303 

Sleigh knee, J. F. Hennessy 379,394 

Spar, tender, W. J. Rankins 379.329 

Spring. See Pocket spring. Prop spring. Ve- 
hicle spring. 

Spring, J. J. Brinherhoff. 379,502 

Stamp, perforating, Englund & Ohlson 379,271 

Stand. See Flower stand. 

Station indicator, R. Senftner 379.292 

Steam boiler, G. W. Shealey 379,386 

Steam generator, L. Serpollet .' 379,421 

Stereotyping machine, W. H. Nelson 379,241 

Stove hood, U. B. Newman 379,323 

Stove or range, cooking, E. W. Anthony 379,354 

Street curb, A. B. Hoplin 379,401 

Suspenders, T. D. Day '. 379.374 

Swinging gate, W. Gepford 379,457 

Tedder, J. A. Eddy .- 379,454 

Telegraph systems, device for returning signals 

in district, W. V. Lockwood 379,40* 

Telegraph wire, W. Hewitt 379,535 

Tent. W. R.Hamllton 379,274 

Tether, B. L. Mitchell 379,485 

Thill, coupling, G. W. Ford 379,456 

Tie. See Railway rail tie. Railway tie. 
Timepieces, machine for regulating, W. B. 

Farrar 379,511 

Tobacco refining vat, L. Grathwol 379,391 

Tongue support, J. R. Young 879,525 

Tool handle, J. Bell 379,439 

Toy registering savings bank, E. Headley 379,534 

Tricycle, S. Elliott 379,270 

Trough. See Feed trough. 

Truck, fire ladder, E. F. Steck 379,424 

Truck, ladder, E. F. Steck 379.496 

Trunk, J. B. Hubbell 379,514 

Tubs, adjustable support for laundry, A. G. Rob- 
inson 379,333 

Turning machine, K. B. Codling 379,307 

Type writers, automatic electric spacing mechan- 
ism for, J. F. McLaughlin 379,406 

Valve, C. Cary 379,446 

Valve facing device, C. P. Weiss 379,297 

Valve gear, K. Knott 379,400 

Valve, throttle and governor, R. H. Mather.! 379,280 

Valves, device for operating throttle, R. C. 

McArthur 379.318 

Valves, device for reseating, C. P. Weiss 379,351 

Vehicle spring, E. Cliff 379,366 

Vehicle spring, E. Jarrell 879,470 

Vehicle spring, Manee & Palmer 379,234 

Vehicle, two-wheeled, C. H. Eggleston 379,211 

Vehicle wheel, H.J. Lawrence 379,315 



Velocipede.T. B. Jeffery 879,276 

Velocipede, I. Johnson 879,224 

Velocipede, Johnson & Torkelson .... 379,228 

Velocipede, W. Schroeter 379,290 

Velocipede, R. T. Torkelson 879,258 

Vessels, apparatus for taking up the slack in 

steering ropes of, J. F. Hanscom 379,461 

Wagon gear, C. W. Saladee 379,417 

Wagon, police patrol, J. Bonfleld 379,266 

Washers, machine for making, H. A. Harvey 379,393 

Washing machine, C. T. Anderson 379.263 

Washing machine, h\ P. Beisel 879,357 

Washing or dyeing machines, roller for, W. Birch 879,442 

Water closet cistern, J. Demarest 379,376 

Water closets, reservoir or tank apparatus for, G. 

W. Hubbard 379,310 

Water heating apparatus, fitting for, A. P. 

Creque 379,269 

Wear plate, J. W. Currier 379,210 

Weather stripping, W. H. Cosper 879,208 

Weaving, pile wire for, G. Segschneider 879,545 

Weighing and registering apparatus, grain, J. 

Pepper 379,325 

Weighing, bagging, and tallying machine, grain, 

F. R.Graetz 379,273 

Weight motor, D. Lindahl 379,316 

Wheel. See Car wheel. Paddle wheel. Vehicle 

wheel. 

Wheel, W.Sheridotf 379,250 

Whiffietree attachment, G. Miles 379,239 

Wind instrument, W. S. Canney 379,268 

Windmill, S. M. Fulton 379,512 

Windmill brake, J. Thompson '.. 379,342 

Window guard, O. C. Rife 379,332 

Wire, device for tightening barb, B. I,. Mitchell. . 379,486 

Wood cutting machine, T. S. Crane 379,451 

Wooden relief plates, manufacturing, C. Wittkow- 

sky 379,301 

Woven fabric and package made therefrom, M. 

A.Hamilton 879,219 

Wrench. See Pipe wrench. 

Wrench, J. Byrne 379,504 

Wrench, M. E. Camplield 879,445 

TRADE MARKS. 

Banjos, C. E. Dobson 15,277 

Belting, self-adjusting leather link, C. L. Ireson — 15,279 

Beverages, carbonated, S. A. Ludin 15,280 

Blasting machines, electric batteries, fuses, blast- 
ing caps, and wires, magneto. J. Macbeth 15,231 

Boots and shoes, Parker, Holmes & Co 15,285 

Coat linings, Alburger, Stoer & Co 15,276 

Cocoa paste, H. L. Pierce 15,286 

Collars and cuffs. Miller & Bingham 15,282 

Faucets for barrels, etc., wooden, J. Sommer, Jr..'. 15,287 
Iron and bituminous coal, pig, Ohio and Western 

Coal and Iron Company 15,284 

Poison, bedbug, H. Taylor, Sr 15,288 

Radiators, A. A. G rifling Iron Company 15,278 

Writing and copying fluids and inks. C. E. Ogden. . 15,28? 



The Draper Recording Thermometer. 




Size 14x20 in. Patented. 



This thermometer gives 
a permanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours of the day 
and days of the week gives 
the degrees of temperature 
from 20° below zero to 110° 
above. All instruments 
are accurately adjusted 
and warranted. The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 
The DRAPER 
MANUFACTURING CO. 

Owners of the United 
States and foreign patents, 
152 front Street, New York 
Copyrighted. 



RESERVOIR DAMS.— A PAPER BY 

David Gravell, describing the prominent features of the 
typical masonry and earth work dams of the world. 
With 23 illustrations. Containedin Scientific Ameri- 
can Supi'I.ekent, No. 595. Price 10 cents. To be 
had at this office and from all newsdealers. 



For $70 



You can buy our back-geared screw 
cutting engine Lathe. For $2.50 a 
book (The Complete Practical Ma- 
chinist) that gives full instructions 
for its use. Almost any boy can find time, before Ago- 
ing for himself," to master this lathe, and thus estab- 
lish the foundation of a valuable trade. 

Workers of Wood or Metal, in The Workshop, 

without steam power, by using outfits of Barnes' Pat'd 
Foot Power Machinery, can bid lower, and save more 
money from their jobs, than by any other means for do- 
ing their work. Send for Catalogue. 
WTF. & John Barnes Co., 1999 Ruby St., Rockford, 111. 




Leather Link Belt Co. 

A new article in Belting which 
is made of small Leather Links 
joined together with steel bolts. 
They have been remarkably suc- 
cessful for hard working machin- 
ery and belts run half crossed. 
For prices and particulars write 
toCHAS. A. SCH1EREN&CO., 
47 Ferry St. , New York ; 416 Arch 
St., Phlla.; 86 Federal St., Boston. 




THE MIND CURE.— BY MART J. FIN- 

ley, M.D. A review of the theory of metaphysical heal- 
ing in Its relation to physiology and pathology. Con- 
tained in Scientific American Supplement, No. 
H£7. Price 10 cents. To be bad at this office and from 
all newsdealers. 



DESIGNS. 

Badge, F. H. C. Woolley 18,184 

Box, W. Schreyer 18,182 

Cake, ornament, J. Kiesele 18,180 

Desk, cabinet, F. A. Coffin 18,176, 18,178 

Desk, writing, F. A. Coffin 18,177 

Gimp.C. Weinberg 18,183 

Paper, ornamentation of, W. A. Pike 18,185 

Shrine,J.A. McGee .• 18,181 

Stove, heating, C. T. Heisel 18,179 

Type,W. Barnhart 18,175 




A printed copy of the specification and drawing of 
any patent in the foregoing'list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



^Iftlpcrfiecnncnffii. 



Inside Page, each insertion - - - 75 cents a line. 
Back Pace, ench insertion - - - $1.00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



1 ,. J A SPECIALTY C~-r. L ' 
JOHN GREENWOOD &C0. 

ROCHESTER N.Y. 



JAMES B. EADS.— AN ACCOUNT OP 

tbe lif e and labors of this eminent engineer. With a 
portrait. Contained in scientific American Supple- 
ment, No. 592. Price 10 cents. To be had at this 
office and from all newsdealers. 



BICYCLES and TRICYCLES. 

20 Different Styles. 

New and Second-hand machines bought 
and sold. Send stamp for largest Bi- 
cycle catalogue ever printed. 

John Wilkinson Co., 

5 5 State Street* Chicago, III. 



IRRIGATING MACHINERY ON THE 

Paciuc Coast.— By John Richards. A n elaborate dis- 
cussion of the modifications that have had to be made 
in Irrigating machinery to meet the requirements of 
local conditions in California. Contained in Scien- 
tific American Supplement Nob. 624 and 6ti5. 
Price 10 cents each. To be had atthis office and from 
all newsdealers. 



Slsel Brick Machines, Driers it ins 

Gregg's Steel Brick Machines, Front and Ornamental ; 
Gregg's Clay Crusher Roller Mills; Gregg's Disinte- 
grating Mills; Gregg's Steam Driers for Bricks, Tile, 
Lumber, Paper, Fabrics, etc.; Gregg's Brick Kilns, Di- 
rect, Down Draft, and Compartment; also, Hydro-Car- 
bon Furnaces. Plans and Specifications by competent 
engineers for complete works. 

gkki;g manufacturing co„ 

423 Walnut St., Philadelphia, Pa„ 17. S. 



SEBASTIAN, MAY& GO'S 

| taprmeiSerew Cutting 

T*ATTn?Q Foot& 

LlAlUJdldPower 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial? , 
Catalogues mailed on application 
165W.M St., Cincinnati, O • 




ASPHALTUM AND THE PITCH LAKE 

Of Tilnidad.— By W. O. Crosby. Origin of bitumen s, As- 

Cltum, where found. The pitch lake of Tri nidad. 
v the pitch is quarried. Origin of the lake. Contain- 
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 605. 

Price 10 cents. To be had at this office and from all 

newsdealers. 



QUARANTINE SYSTEM OP Louisi- 
ana.— By Joseph Holt, M.D. Description of the methods 
of disinfection practiced. With 4 figures. Contained in 
Scientific American Supplement. No. 627. Price 10 
cents. To be had at this office and from all newsdealers. 




CLARK'S NOISELESS RUBBEEWHEELS 

No more Splintered Floors. 
Different Styles. Catalogue Free. 

GEO. P. CliAKK, 
Box L. Windsor Locks, Ct. 



THE GENERATION OF STEAM.— A 

lecture by Geo. H. Babcock delivered in the Sibley 
College Course. I. The production of Heat. Furnaces 
for burning bituminous and anthracite coal, wood, saw- 
dust, waste gas, natural gas, etc., described. II. The 
Generation of Steam . General principles to be observed 
in the construction of boilers. Witn 14 figures. Con- 
tained in Scientific American Supplement, Nos. 
<W4 and 0^5 . Price 10 cents. To be had at this office 
and from allnewsdealers. 




ARTESIAN 

Wella, Oil and Gas Wells, drilled 
by contract to any depth, from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Fort - 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send6centsforillustrated 
catalogue. 

PierceWellExcavatorCo. 
I¥ew York. 



ASPHALT AND CONCRETE FOOT 

Pavements.— A paper by G. R. Strachan, M.I.C.E., giv- 
ing the experience of the writer and others on asphalt 
and concrete, as materials for foot pavements. Con- 
tained in Scibntific American Supplement, No. 
626. Price 10 cents. To be had atthis office and from 
all newsdealers. 



SCIENTIFIC BOOK 
CATALOGUE, 

RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed free to any address on application. 

MUNN <& CO., Publishers Scientific American, 
361 Broadway, New York. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS 

PROVIDENCE. R. I. 



COMPRESSION OP AIR.— DESCRIP- 

tion of Messrs. Dubois & Francois' improved air com- 
pressing machine, devised for the use of the larger in- 
dustries and for mining purposes. With 8 figures, illus- 
trating the apparatus in plan, elevation and dotal [. 
Containedin Scientific American Supplement. No. 
435- Price 10 cents. To be had at this office and from 
all newsdealers. 



I New Catalogue of Valuable Papers 

contained in Scientific American Supplement, sent 
ffeeof charge to any address. 

MUNN & CO.. 361 Broadway. N, T. 



PANAMA CANAL.— A PAPER BY DR. 

W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the Chagrea 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in Scientific American 
Supplement, No.f>03. Price 10 cents. To be had at 
this office and from all newsdealers. 
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Founded by Mathew Carey, 1785. 

BAUD'S BOOKS 

FOR 

PRACTICAL MEN 

Our new and revised Catalogue of Practical and 
Scientific Books, 80 pages, 8vo; a Catalogue of Books 
on Steam and the Steam Engine, Mechanics, Ma- 
chinery, and Dynamical engineering; Catalogue 
of Books on Civil Engineering, Bridge building, 
Strength of Materials; List of .Leading Books on 
Mktal Mining, Metallurgy, Mineralogy, assay- 
ing. Chemical Analysis, etc., etc.; Catalogue of 
Books on Dyeing, Calico Printing, weaving, Cot- 
ton and Woolen Manufacture: A Circular of 82 
pages, showing thefnll Table of Contents of the Tech- 
no-Chemical Receipt Book; Catalogue of a Miscel- 
laneous Collection of Practical and Scientific 
Books; two Catalogues of Books and Pamphlets on 
Social Science, Political Economy. Banks, Pop- 
ulation, and Pauperism. and kindred subjects, sent 
free to any one, in any part of the world, who wul forward 
his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia. Pa.< U. S. A. 




TORaL BH 



Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling bouse or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' and Builders' Edition of the Scientific 
American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves theywill 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and maybe ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, ¥3.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



New and Valuable Books 



GARDENING FOR PLEASURE.-By Peter 
Henderson. New and greatlyenlarged edition. A guide 
to the amateur in the Fruit, vegetable, and Flower Gar- 
den. Fully illustrated, cloth, 12mo. Price, postpaid, $2.00 

OUR HOMES.— How to beautify them. Full of 
suggestions for making the home attractive, and pro- 
fusely illustrated. Cloth, 12mo. Price, postpaid $1.00 

A B C OF AGRICUI/TCRE.-By Mason C.Weld 
and other writers. A valuable and practical manual. 
Cloth, 12mo. Price, postpaid 50 cents 

HOME FISHING AND HOME WATERS.- -By 
Seth Green. A practical treatise on Fish Culture. 
Cloth, 12mo. Price, postpaid 50 cents 

Illustrated Catalogue sent free on application. 

O. «TX7X>X3 00. , 

751 Broadway, New York, 



DELAFIELD'S PAT. SAW CLAMP 



With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw— a great convenience. Free by mail 
for 50 cents. Discount to dealers. Extra blades X-incli 
wide, 7 cents each, 70 cents per dozen, by mail. 
NOROTON MFG. WORKS, Noroton, Conn. 



STEAM and 




ELECTRIC LAUNCHES, 

Pleasure Boats, Sailing Canoes, 
Paddling Canoes, Oars, Mowlocks, 
Sails, etc. SO page catalogue. 
Over seventy-five illustrations. 
Send 5 cents. None free. Men- 
tion the Scientific American. 
J. H. RTJSHTON, 

Canton, N. Y. 



ELECTROTECHNICS, DEFINITIONS 

and Designations in.— A list of the symbols proposed by 
Mr. Jamieson f or electrical units, magnetism, and elec- 
tric measurements. With 4 figures. Contained in Sci- 
entific AMERICAN STJJPPLEMKNT, NO. 595. Price 

10 cents. To be had at this office and from all news- 
dealers. 



-Complete Steam Pump ' 

ONLY SEVEN DOLLARS 



OF YOJM 



jZem s rArEN r 



VanDuzen 8c Tift. 

, -, CO 1 . F IV. A '< t" l-)S — 
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PROPULSION OF STREET CARS.— 

A paper by A. W.Wright, in which an endeavor is made 
to solve the problem as to the amount of power required 
to start a street car and keep it in motion under average 
conditions. Contained in Scientific American Sup- 
plement. No. 533. Price 10 cents. To be had at this 
office and from all newsdealers. 

" jpERFEVT ~" 

NEWSPAPER FILE 



;;aTHE V0L.KER & FELTHOUSEN MFG. CO. 



BUFFALO DUPLEX STEAM PUMPS 

I II ! I ! ' I.' X I If j'i: ) 'iiVA-'AL' 



For Sale at Factory Prices by A. 
iAIIer, New York; 8, C. Nightingale 
"; Childs, Boston; Henry I. Snell, 
_ hiladelphla: Thos. J.Bell & Co., 

^ . Cincinnati; Shaw, Kendall & Co., 

Toledo; The George Worthington Co., Cleveland; Goulds & Austin, Chicago: Kennedy 
& Pierce Machinery Co., Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa., Jos. Baur, 
Manistee, Mich.; Jus. Jenks & Co., Detroit; Wickes Bros., East Saginaw; Adolf Leitelt, 
Grand Rapids; B. F. Osborne & Co., St. Paul. Minn.; Bundle, Spence & Co., Milwaukee; 
J oshua Hendy Machine Works, San Francisco; Flynn & Emrich, Baltimore; Forbes, Lid- 
dell & Co., Montgomery, Ala; Bailey & Lebby.Charleston, S.C.; Pond Engineering Co., St. Louis and Kansas City; O.B. 
Goodwin, Norfolk, Va.: Columbus Supply Co. Columbus.O.; C.S. Leeds & Co.Minneapolis; H.D.Coleman. New OrleanB. 



■ - .! i "-'■ s - - ■■=-,. 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets. has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this papet Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

HUNK & CO., 

Publishers SCTJUfTlflO Amxrigait. 



CURE % DEAF 

Peck's Patent Improved Cush- 
ions Eab Drums Perfectly Re- 
store the Hearing, whether deaf, 
ness is caused by colds, fevers_ or in- 
juries to the natural drums. Invisible, 
comfortable, always in position. Mu- 
sic, conversation, whispers heard dis- 
tinctly. Write to F.HISOOX, 853 
Broadway. cor.l4th St. New York, for 
illustrated book oi proofs FREE, 





Warranted Seed. 



I hare founded 

my business on 

the belief that 

the public are anxious to get their seed directly from the 

grower. Raising a large proportion of my seed enables 

me to warrant its freshness and purily, as see my Vege- 

"~ table and Flower Seed Catalogue for 1888, PBE1 

for every son and daughter of Adam. It is 

liberally illustrated with engravings made directly 

r from photographs of vegetables grown on my seed 

farms. Besides an immense variety of standard seed, you 

will find in it some valuable new vegetables not found in 



y other catalogne. As the original introducer of the 
ilipse Beet, Burbank and Ef " " ' - - — - - 

, Deephead Cabbage, Cor 

lte thepatr 

H. GBEeOBY^JterbleliMd, Hits. 



Eclipse Beet, Burbank and Early Ohio Potatoes, Hubbard 
r Squash, Deephead Cabbage, Cory Corn, and a score of other 
valuable vegetables, I invite the jatronage^ of the pnbljc. 
JAKES J. " " ™" 



New Zealand Railways. 

An act having been passed for placing the management 
of the Government Railways in New Zealand under a 
Board of Commissioners, persons desirous of becoming 
CANDIDATES for the APPOINTMENT of CHIEF 
COMMISSIONER are invited to communicate with the 
Agent-General personally or by letter. The duties will 
be similar to those of the Railway Board of Victoria, 
Australia. The salary is £2,500. Intending candidates 
must have had wide experience in railway management. 
W. KBNNAW A Y, Sec, New Zealand Government office, 
1 Westminster Chambers, "Victoria St., London, S. W. 




OTTO GAS ENBINES. 

Over 25,000 Sold. 

Horizontal Otto — Gas Engines. 

Vertical Otto Gas Engines. 

Twin Cylinder.. Otto Gas Engines. 

Combined Otto. . j *j lumps* 

Combined Otto..jgg58SS«i 

OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 



T New York Agency, 

18 Vesey Street. 



SEVERN AND MERSEY TUNNELS.— 
Full description of these two important engineering 
works, with two engravings. Contained in Scientific 
American Supplement, No. 604. Price 10 cents. To 
be had at this office and from all newsdealers . 



LTGHTNING CONDUCTORS.— DESOKIP- 

tion of a new form of apparatus for testing 1 ightning con- 
ductors, and the method of using it. Illustrated with 8 
engravings. Contained in Scientific American Sup- 
plement, No. 596. Price 10 cents. To be had at this 
office and from all newsdealers. 




Tuva Hark Reguttxrbd. 




Patdwxd JtJLI SI, 1883. 



The Strongest, Cheapest, 
and Best Fastening for 
Leather and Rubber Belt- 
ing'. Beware of fraudulent 
and poor imitations. None 
genuine without thistrade 
mark and picture on the 
package. 

Greene, Tweed & Co. 

Manufacturers, 
83 Chambers Street, New York. 



PHOTO-E NORA VINO PROCESSES.— 



The" Washout " process. The swelled gelatine process 
FulJ details of each. Contained in Scientific Ameri- 
can Supplement, No. 61!i. Price 10 cents. To be had 
at this officeand from all newsdealers. 



OIL ENGINES. 

For Printers, Steam Yachts, 
pumping; water, sawing wood, 
making ice-cream, Carpen- 
ters, Mechanics. 1 to 5 H. P. 
Fuel, Kerosene. No dust. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. Mention Scien- 
tific American. 

SHOPMAN ENGINE CO. 

92 Pearl St., Boston, Mass. 




COMPARATIVE VALUE OF STEAM 

and hot water for transmitting heat and power.— An 
elaborate discussion of the subject, by Charles E. Emory. 
Contained in Scientific Ambkican Supplemknt No. 
tS15. Price ten cents. To be had at this officeand 
from all newsdealers. 




The CUSHJTIAN Patent 

3 Pinion Geared Scroll Chucks 
with their latest improvements 
are unexcelled. Made in all sizes 
from 2M inch to 12 inch diameter, 
and are sold by the trade all over 
the world. 

Manufactured by 

The Cushman Chuck Co., 

Hartford, Conn. 



RUBBER BELTING, PACKING, HOSE. 

Oldest and Largest Manufacturers In the United States. 

VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 

Alx* Brake E 

A SPECIALTY. 
RUBBER MATS, 

RUBBER MATTING, 

AND STAIR TREADS 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 

JOHNH.CHKEVEK,Treas„ Branches: 167 Lake St., ChicaKO; 308 Chestnut St., Phila.; 52 Summer St., Boston; 
J. D. Oheever, Dep'y Treas. Post & Co., Cin., O. Burope'n Br'ch, Pickhuben 5 Hamburg (Freibafengebiet), Ger. 





PNEUMATIC DYNAMITE TOKPEDO 

Gun.— An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip- 
tion and illustration ol a proposed dynamite cruiser. 
with6 figures. Contained in Scientific American Sup- 
plement, No. 593. Price » cents. To be had at this 
office and from all newsdealers. 
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MACHINERY 
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CD ft. 
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2000 Fine Black copies of Writing, Drawing, Music 
_ a jfcanja AUTOMATIC Works automata 
riPT AUI«B*II« ically with won- 

■■ fl J\ I f\ f\ D I C D derful precision 
I flw I \*Vr ld» and rapidity. 
FAST AUTOMATIC CO., 8 New Chambers St., K. T. 



CITY OF LONDON AND S0TJTH- 

wark Subway.— Description of a new underground rail- 
way now in course of construction in London, with 7 
figures. Contained in Scientific American Supple- 
ment, No. 6:46. Price 10 cents each. To he had at 
this office and from all newsdealers. 



E MODEL, and ■ Senator Ciiciflare. 
XPERIMENTAter 
WORK SPECIALTY. ■(Mention thfa P.perJ 



CAMERA BELLOWS.— FULL DESCRIP- 

tion. With 12 figures, by means of which any amateur 
can easily make a camera bellows for himself. Con- 
tained in Scientific American supplement. No. 
H25. Price 10 cents. To be had at this office and 
from all newsdealers. 



FOREIGN' TH.^_ 

John G. Rollins & Co., Limited, London, England, an 
old established and reliable House, are well situated to 
represent American Manufacturers in the sale of their 
products in Foreign Countries. Satisfactory American 
and English reference if required. Address direct, or 
American Office, i Stone Street, New York City. 



NATURAL GAS INDUSTRY AT PITTS- 

burg. Pa.— A brief history of the Chartiers Valley Gas 
Company. With 5 Illustrations. Contained Id Scien- 
tific American Supplement, No. 627. Price lOcents. 
To be had at this officeand from all newsdealers. 



G*Af\t\ +,* AoAA A MONTH can be made 
9IUU IU «J) O W working for us. Agents pre- 
ferred who can furnish their own horses and give their 
whole time to the business. Snare moments may be 
profitably employed also. A few vacancies in towns and 
cities. B. F.JOHNSON &CO..1009 Main St.,Rlchmond,Va. 



N. Y. Mach'y Depot, Bridge Store lfi. Frankfort St., N.Y. 




SUPERIOR 

Stationary Engines 

with Plain and Automa- 
tic Cut-off'. Vertical and 
Horizontal. 

Penna. Diamond Drill Co., 
Birdsboro, Pa. 



THE COPYING PAD.— HO W TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




Cliamferinp, How el lug, and Crozmg 



BARREL, KEG, 
Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES, 

BUFFALO, N. V. 



WEncyclo- HH Diamond H Book free, H 
pedia of I | Drills andX 25c. for X 
700 Engrav W Lightning I mailing it. I 
ings of rVHydraulic I _ American I . 
WELL U WELL 1J Well Works,lJ 
TO OLS.HiMachines.iH Aurora, 111, ■ 



To Manufacturers! 

:o: 

The North St. Paul Land Company, of St. Paul, Minn., 
are desirous of locating on their land twenty inore large 
manufacturing establishments. There is no place in the 
United States better adapted for manufacturing some 
lines of poods than St. Paul. 

To any one wishing to engage in this business, we are 
prepared to offer liberal inducements in land and cash. 
Correspondence solicited. We mean business. 

The North St. Paul Land Co., 

ST. PAUL, MINN. 



AMMONIA SULPHATE.— A PAPER 

by Watson Smith, F.C.S., describing Gruneberg's appara- 
tus and process for making sulphate of ammonia. With 
3 figures. Contained in scientific American St/p- 
piiTiHKXT, No.Sfiti. Price 10 cents. To be had at this 
office and from all newsdealers. 



$10.00 to $50.00 I 



ier night. A 
Ight and pro. 
Stable busi- 
ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc- 
1,. MANASSE, 88 Madison Street, Chicago, III. 




REMINGTON 



TYPEWRITER 

WYCK0FF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK MFG. 
CO,. York, Fa. 



EXTENDING THE NEW HAVEN BREAKWATER. 
Engineer Office, U. S. Army, Room 57, Armory 
Building, Corner Houston andGreeneStreets. New York, 
N. Y., March 22, 1888.— Sealed Proposals in Triplicate, for 
Extending the New Haven Breakwater, will be received 
at this office until twelve (12) o'clock M., on Saturday, 
April 21, 1888. Further information, specifications, and 
forms of proposals can be obtained at this office. 

D. C. HOUSTON, IAeat. Col. of Engineers. - 



MILL PROPERTY FOR SALE, 

Sixty miles from Philadelphia, at Junction o f Phila. & 
Balto. Central and the Columbia & Port Deposit Rail- 
roads, connected thereto by a siding, affording direct ac- 
cess to the whole Pennsylvania system. Comprising 
about 70 acres of land, fine water power, two breast 
wheels (actual test 125 H. P.). two mil! buildings in good 
repair, each 50x 96 ft., large wareroom 22 x 208 ft., black- 
smith shop, barn, stables and other outbuildings, large 
maosion house and twelve tenant houses. Occupied as 
a Rolling Mill for Sheet Iron. Will sell at a reasonable 
figure, on favorable terms, or will unite to form a com- 
pany with satisfactory parties desiring to establish some 
suitable manufacturing business, not necessarily iron 
making, and will contribute the above property, taking 
stock in the company for its value. Excellently adapt- 
ed for paper or pulp mill, cotton or woolen manufac- 
turing, or specialties. Address 

J. Li. M„ F. O. Box 11 aft, Philadelphia, Fa. 



Well Drills 

fob Cvehv Purpose 
SOLD ON TRIAL. 

Investment 
email, prof- 
its large. 
Send20c.lol 
mailing 
large Illus- 
trated Cats- 

logne with 

fall particulars. 

Manufactured by 

GOULDS & AUSTIN, 

167 A 169 LAKE ST. 
CHICAGO. BtfJNOIB 




FOR EXCH ANG K-The first 64 numbers of the Scien- 
tific American Supplement, complete, substantially bound 
in two volumes, value $7; also six volumes of the Cam- 
paigns of the Civil War, entirely new, value $1 each. Will 
exchange for a good Bracket Saw or Turning Lathe, a 
Good Magic Lantern, or other Books of equal value. 

Address J. S. MASON, Medina, Ohio. 



■T DA VC to sell our Rubber Stamps. FreeCatalogue 
1 1 rH I O to agents. Chandler & Fisher, Cleveland, O. 



Fl! D CAI C— U. S. Patent, No. 379,758. Botts' Patent 
rUll OMLC Electric Dial Annunciator, Just issued. 
Adapted to be operated by alternating current from mag- 
neto as well as by continuous currents. Also, valuable de- 
rived electrical invention not yet patented to be sold with 
annunciator, thus adapting annunciator to large tele- 
phone exchanges. Address B. N. Botts, Paso Robles.Cal. 



$5 COUNTY 



RlfiUTfi I ''• °- Box 3M. 

IllUniOi I Sandusky, O. 



TARE THE 

Cnieagoai 
dianapolis,Ci 
winter cities 
the 
E. O. llcCoiinick 



M MDNDN ROUTF 



. BETWEEN 

! Louisville, In- 
Jicinnati, and all 
of Florida and 
_ South. 

Gen. Pass. Agent, Chicago. 



, _ . _, Carious, Catchey Pictures 
' lOcts. P. O , BOX a«a« , K«w York 

To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wnicn yuu decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger eommission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress 

nlUNN <fc CO.* Publishers, 

361 Broadway, Nev^ York. 



Jhe S cientific fl merican 

PUBLICATIONS FOR 1888. 



The prices of the different publications are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientific American, Architects and Builders 
Edition (monthly), one year, 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, ..... 9.00 
Proportionate Bates for Six Months. 
This includes posta e, which we pay. Remit by postal 
or express money order, or draft to order of 

M'CNN & CO., 361 Broadway, New York. 

ON 30 DAYS' TRIAL* 

THIS NEW 

ELASTIC TRUSS 

Has a Pad different from all 
others, is cup shape, with Self- 
adjusting Ball in center, adapts 
itself to all positions of the body, while 
. theballinthe cup presses bacK 

the intestines just as a per- 

son does with the finger. . wKWight pressure 
the Hernials held securely day and night, and a radical 
cure certain. It iseasy, dnrabloand cheap. Sent by mall 
Clrculara tree. EWHS8I0H TBBSS Ml., VUcago, III. 
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IWtJpertieemenf*. 



Inside Ffltfe, each insertion - - - ?5 cents a line. 
Hack Fajfe, each insertion - - - &l.O0n line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




SYRACUSE WATER MOTOR. 

With Automatic Governor shutting 
off all surplus water. The amount or 
power developed by these motors is 
only limited by the amount of pres- 
sure available and quantity of water 
used. We guarantee something which 
is safer than a high rated horse pow- 
er, and that is, that these motors will 
?<erform the work satisfactorily which 
hey are sold for. Are adapted for all 
kinds of light machinery, electric 
light dynamos, dairy work, elevators, 
church organs. Manuf'd byTUERK 
WATER METER CO., Syracuse, N.T. 

ICE HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 





ELECTRIC WELDING.— A PAPER BY 

Prof. Elihu Thomson, iving an account of a new way 
of utilizing the heating effects of heavy electrical cur- 
rentsf or causing union between pieces ox metal.whether 
of the same or of different kinds. With 4 figures. Con- 
tained in Scientific American Supplement, No. 
59'4. Price 10 cents. To be had at this office and from 
all newsdealers. 



SHIELDS & BROWN CO. 

Manufacturers of 

Sectional 




FOH 

Steam, Gas and Water Pipes, Drums, Heaters, etc. 
The Best Non-conductor of Bent & Cold In the World. 

Send for illustrated descriptive Circular, and name this paper. 

143 Worth Street, 78 and 80 Lake St., 

NEW YORK. CHICACO. 



New Gas Engine 
"The Baldwin" 



Exhibited at the late American Institute Fair, New York. 
A four horse-power engine in connection with storage 
battery, running 84 incandescent electric lights, (and 
without battery, 82 lights), giving a perfect light, with 
all the steadiness that can be obtained from the nigh- 
speed steam engines in common use for electric lighting, 
and permitting any number of lights to be shut off or 
turned on without affecting the remaining lights in the 
slightest degree. A marvel of beauty, perfection, and 
power, adapted to lighting, pumping, and all purposes 
where a safe and cheap power is required. Manufac- 
tured and guaranteed by 

Otis Brothers & Co., 

Elevators and Hoisting Machinery, 

38 PARK KOW, NEW YORK. 



THE CHEAPEST AND BEST ' 



6? PARK PLACE, NEW YORK 



PIPE COVERINGS 



Made entirely of ASBESTOS. 

Absolutely Fire Proof. 

BRAISED PACKING, HILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 

OJaAriBcsxis-apsiffOiD oo., rE-ooi* xi. 8th si'., jsr. sr. 

BRANCHES: Phlla, 32 S. 2d St. Chicago. 144-146 E. Lake St. Pittsburg, 37 Lewis Block. 



H. W. JOHNS' 

ASBESTOS s^t^: ROOFING. 

PIHE-PEOOP. 
JRHIS is the perfected form of Portable Roofing manufactured by us for the past thirty 
J. years ; is adapted for use on steep or flat roofs in all climates, can be easily applied by 
unskilled workmen, and costs only about half as much as tin. Samples and descriptive price 
list free by mail. 

H. W. JOHNS MANTTFACTtTBING COMPANY, 

80LE MANUFACTURERS OF 

H. W. Johns' Liquid Paints, Asbestos Fire-Proof Paints, Sheathings, Building Felts, Asbestos 8team 

Packings, Boiler Coverings, etc. 

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, etc. 

Established 1868. 87 MAIDEN LANE, NEW YORK. Chicago. Philadelphia, London. 



THE MODERN ICE YACHT. — BY | STEAM YACHTS AMD PLEASURE BOATS. 

Geo. W. Polk. A new and valuable paper, containing ~ 

full practical directions and specifications for the con- 
struction of the fastest and best kinds of lev Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American supplement. No. 624. Price 10 
ceuts. To be had at this office and of all newsdealers. 
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ATCHMAKER 

Before buying, send for Price List of 
Whitcomb Lathe, Webster Foot- 
Wheel and our Table of Equivalents. 

American Watch Tool Co.,Waltham,Mass. 
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TELESCOPIC OBJECTIVES AND MIR- 

rors. Their preparation and testing.— By H. Grubb, P. 
R. S. An interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass. Contained in Scientific American Supple- 
ments, Nos. 548 and 549. Price, 10 cents each. To be 
obtained at this office or from any newsdealer. 



95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech hy all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
hy the ahoye patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liablftio suit therefor. 




Hulls, 19 to 40 ft. Strongest and best obtainable models. 
Stationary and Marine Engines and Boilers. 

Petroleum fuel. Simple, Safe, Compact, Durable, Cheap. 

Row and Sail Boats. Paddling and Sailing Canoes. 




All Styles, Sizes and Prices. Send Stamp for Cata- 
logues. THOMAS KANE & COMPANY, 1ST and 139 
Wabash Avenue, Chicago, 111., U. S. A. 



VELOCITY OF ICE BOATS. A COLLEC 

tion of interesting letters to the editor of the Scientific 
American on the question of the speed of ice boats, de. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement, No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 
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NAVAL ARCHITECTURE.— AN IN- 

teresting review, by Mr. B. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in Scientific Ameri- 
can Supplement, No. ">SS- Prioe 10 cents. To be 
had at this office and from airnewsdealers. 



ICE-BOATS — THEIR CONSTRUCTION 

and management, with working drawings, detaite, and 
directions in full. Four engravings, showing mode of* 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
ment, 1* The same number also contains the rules and 
regulations for the formation of ice-'boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



PHOTOGRAPHIC 0UTFITS^1=: 
Microscopes, Telescopes, Spectacles, Barometers Ther- 
mometers. \V. B . WAhia&LEir &CO- PhiladaP*. 
Ulus. price list free. Send for Special Bargain Lists. 



THE FORTH RIDGE.-A PAPER BY 

A. S. Biggart, describing the method employed in the 
erection of this great engineering work, with 8 fig- 
ures. Contained in Scientific American Supplement 
No. 6'-!tf. Price 10 cents. To be had at this office and 
from all newsdealers. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

in this line of business they have had forty-one years' 
experience, and now nave uneguaUd facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the Wnited 
states, Canada, and Foreign Countries. Messrs Munn & 
Co. alsoattend to the preparation of Caveats, Copyrights 
for Books. Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal conntries of the world. 
MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington* D. G. 




Wallen's Patent. 



ZoX<3L±-xxSi 



auinple- by mail, 50 Cents. 




Sore^ Driver. 

ThOALFORD & Bkrkele 

Company;, Sole Agents, 77 
Chambers St., New York 
P. O. Box 2002. 
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HARRISON CONVEYOR! 



For 



Handling Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 

Sendfor [ 
Circulars. 



BORDEN, SELLECK & CO., {h*£&^ J Chicago, I1L 



CASTING METALS UPON COMBU8TI- 

ble Materials.— A paper by A. B. Outerbridge Jr., de- 
scribing a process of casting iron and other metals upon 
lace, embroideries, fern fronds, and other combustible 
materials. With £ illustrations. Contained in scienti- 
fic American Supplement, No. 601 . Price 10 cents. 
To be had at this office and from all newsdealers. 



Steam! Steam! 



H. P., 



We build Automatic Engines from. 2 to 
equal to anything in market. 
A Large Lot of 2, 3 and 4-H. Engines 
With or without boilers, loir fop cash. 

B. W. PAYNE & SONS, 

Box 15, Elaxvixa, IT. "S\ 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR * CO., 
614 and 616 Market St., Philadelphia. Pa. 




LEAD SMELTING.— A PULL DESCKIP- 
tlon of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in Scientific 
American Supplement, No. n»3. Price 10 cents. 
To be had at this office and from all newsdealers. 




USEFUL BUUKS. 

Manufacturers, Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN ♦& CO., 361 Broadway, New York. 



GUILD & GARRISON 

BROOEIiTH, ST. Y-, XT. S. A., 

Bnilders of Steam Pump, for Water and every de- 
scription of Liquids or Semi. liquids. Vacuum Pump. 
of the highest efficiency. Filter Press Pumps. Air. 
Gas, and Acid Blowers. Air Compressors. 
Boiler Feed Pumps, etc. 



COSTS IN MANUFACTURES.— A LEC- 

ture by H. Metcalfe, U.S.A., delivered in the Sibley 
College course.— An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained in Scientific American Supple- 
ment, No. 605. Price 10 cents. To be bad at this office 
and from all newsdealers. 



GAS ENGINEERING, RECENT PRO- 

gresa in.— By A. Macpherson. Regenerative system of 
retort firing. Improvements in gas purification. Burn- 
ers and regenerative lamps. The Welsbach gas light, 
Paraffin as a rival of coal gas, oil in gas making. Prices 
of residual products. Contained in Scientific Ameri- 
can Supplement, No.jgjHBlw?. Price 10 cents. To be 
had at this office and fronFall newsdealers. 



Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. L. SHEPARD, 
AGENT, 
134 East -2d Street. 

Cincinnati, Ohio. 



We are prepared to furnish the finest quality of 
THROUGH PUNCHES and DIES for META1, 

WORK, for the manufacture of which we have un- 
equalled facilities. Henry Disston & Sons, Incorporated, 
Jobbing Department. Front" & Laurel Sts., Phila.. Pa. 



THE NEW CROTON AQUEDUCT.— 

Detailed description of the great aqueduot now being 
constructed to increase the water supply of New York 
City, and also of the (treat dam which it is proposed to 
build across the Croton River, at Quaker Bridge. With 
engravings and a map. ContalnSd in ScientificAMEBI- 
oan Supplement, No. 538- Price 10 cents. To be 
had at tins office and from all newsdealers. 



ASK YOUR STATIONER FOR THE 

JOHANNFABER LEAD PENCILS 
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